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Only STEEL can do many jobs so well 



Steelaire Home. The entire structural frame of this house is made from tough, cold-formed steel, so it is unaffected by rot 
fungus, and termites. Even more important is the fact that the steel frame resists warping and sagging. It’s one of a line of 
Steelaire homes and is made by the U. S. Steel Homes Division of United States Steel. 



World S Biggest Crowd. On power shovels, a “crowd" is the arm which moves 
the dipper and dipper-stick forward and back. It coordinates closely with the lift 
motion of the dipper, and is a key part in the operation of the shovel which must 
withstand extremes of stress at any temperature. This is a picture of the biggest 
crowd ever built, now installed on the biggest power shovel in the world. It’s made 
from USS “T-l” Steel, the remarkable new constructional alloy steel developed 
by United States Steel. An exceptionally strong and tough steel, it is noted for its 
welding chnr&cteristics. “ USS and "T-l” are registered trademarks . 


Slap That Bermudavarius! The Talbot Brothers of Bermuda, famous for their 

colorful calypso music, recently retired their homemade packing-case “bass viol ” 
and proudly premiered in its place the world's first Stainless Steel bass viol (o r 
dog house or Bermudavarius, as it’s customarily referred to). An exact replica i n 
USS Stainless Steel of their original homemade design, it was built for them under 
U. S. Steel’s supervision by a well-known manufacturer of Stainless Steel sinks 
who commented that the fabricating job wasn't difficult-but certainly was different 


UNITED STATES STEEL 


AMERICAN BRIDGE . . . AMERICAN STEEL ( WIRE and CYCLONE FENCE . . . COLUMSIA-GENEVA STEEL 
CONSOLIDATED WESTERN STEEL ... GERRARD STEEL STRAPPING ... NATIONAL TUBE ... OIL WELL SUPPLY 
TENNESSEE COAL t IRON , . . UNITED STATES STEEL HOMES . . . UNITED STATES STEEL PROOUCTS 
UNITED STATES STEEL supply . . . D/v/.loiu of UNITED STATES STEEL CORPORATION PITTSBURGH 

UNION SUPPLY COMPANY . UNITED STATES STEEL EXPORT COMPANY • UNIVERSAL ATLAS CEMCRI COMPANY 

Watch the United States Steel Hour on TV every other Wednesday (10 p.m. Eastern time) 
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ASPHALT ENGINEERING BULLETIN #3 


PENETRATION indicates consistency 


VISCOSITY indicates fluidity 



Start 


After 5 Seconds 



Consistency is determined by measuring the penetration made in 5 sec- 
onds by a standard needle loaded with 100 grams. The test is normally 
run at 77°F and penetration is measured in units of 0.1 mm. 


FIG. 1 


End 


Fluidity is determined at specified temperatures with a Saybolt-Furol 
Viscosimeter. Results are expressed as Saybolt-Furol Viscosity ... the 
time in seconds for 60 cc of the product to flow into measuring flask 
through a precisely dimensioned orifice. The slower the flow, the higher 
the viscosity. . 

FIG. 2 


FLASH POINT indicates safe heating temperature 


DISTILLATION indicates volatile content... residue 
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Volatile constituents evolve when the temperature of an Asphaltic product 
rises sufficiently. The temperature at which they ‘'flash" or temporarily 
ignite when a small flame is passed through them, during heating of the 
product, is its flash point. This temperature is usually well below the 
fire point or the temperature which will support burning. 

FIG. 3 


Volatile Content is determined by gradually heating to 680°F, a measured 
volume of material in a distillation flask connected to a condenser. 
Relative amounts of volatile materials evaporating at different tempera- 
tures and of residual Asphalt are thus determined. Further tests are 
usually run on Asphalt residue'to determine its characteristics. 

FIG. 4 



Tests on 


Asphaltic 


I he suitability of an Asphaltic material for 
highway or other use depends upon charac- 
teristics which can be determined by a series 
of tests. Four of the principal tests are: 

PENETRATION TEST (Fig. 1) 

indicates the consistency or hardness of 
Asphalt cements (which are semi-solids) 
used in hot-mix Asphalt pavements. The 
softer the product, the greater its number of 
penetration units. On the basis of consistency 
. . . denoted by penetration ranges . . . 
Asphalt cements are classified into grades. 
Those paving grades now recommended by 
The Asphalt Institute are: 

PENETRATION GRADES 

60-70 85-100 120-150 200-300 

(a 40-50 penetration grade is recommended 
for special and industrial uses.) 


VISCOSITY TEST (Fig. 2) 
indicates the fluidity of liquid Asphalts. Vis- 
cosity measures the consistency of these 
products just as the penetration test measures 
the consistency of semi-solid products. Those 
liquids flowing too slowly for accurate meas- 
urements by the viscosimeter at 77 °F are 
tested at higher temperatures— usually at 
122°F, 140°F, or 180°F. 

FLASH POINT (Fig. 3) 
indicates the temperature at which vapor 
ignition may occur when heating and manip- 
ulating Asphaltic materials. 
DISTILLATION TEST (Fig. 4) 
indicates the amount of Asphaltic residue to 
expect in liquid Asphalts after lighter 
constituents volatilize under manipulation 
and use. It indicates, too, the relative rapidity 
at which these lighter constituents “cure” out 
of the Asphalt. 



THE ASPHALT INSTITUTE, Asphalt Institute Building, College Park, Maryland 
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Mod pies and oil wells have one thing in 
common — mud. 

If Suzy tries to bake her pie, it either gets hard 
or crumbles. The same thing can happen to drill- 
ing muds which are used to lubricate bits and to 
carry away rock cuttings. 

The deeper you drill, the hotter it gets, the 
greater the pressure. Three to four miles down 
into the earth, temperatures often exceed 400° 
— twice that of boiling water. In such heat, 
drilling muds used to break down, solidify. 
Drilling stopped — wells had to be abandoned. 

Mobil scientists worked years on the problem 
— part of the company's SI. 5 million-a-month 
research program. Now the answer — a mud that 
stays muddy at higher temperatures and greater 
pressures than ever before. 

This Mobil Recipe for Mud made it possible 


to complete the world's deepest well— four and 
a quarter miles, enabling America's oil men to 
tap heretofore inaccessible petroleum. 

Chemical research is only one of many pro- 
fessions represented on the world-wide roster of 
Mobil personnel. We also employ nuclear physi- 
cists, geologists, mathematicians, engineers of 
every type, marketing analysts, marketers . . . 
people prepared to handle more than 100 differ- 
ent positions. 

If you qualify, the Mobil companies offer you 
an opportunity to build a career through training 
that will utilize your talents to the fullest 
constantly challenge your ingenuity . . . reward 
you with a lifetime of richly satisfying work. 

For more information about your opportunity 
with the world’s most experienced oil company, 
see your College Placement Officer. 


SOCONY MOBIL OIL CO., INC., New York 17, N.Y. 
Leader in lubrication for 91 years 


Mobil 


AFFILIATES: 


General Petroleum Corp., Los Angeles 54, Col. • Magnolia Petroleum Co., 

Dallas 21, Tex. • Mobil Oil of Canada Ltd., Calgary, Alberta, Canada 
Mobil Overseas Oil Co., New York 17, N. Y. • Mobil Producing Co., Billings, Monf 
Socony Mobil Oil Co. de Venezuela and other foreign producing companies 
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This 3-D model of an ore body shows where 
future supplies of Inco Nickel will be mined 


How do Inco engineers keep a mine 
“alive”? For one thing, they try to 
learn as much as possible about the 
location of ore for the future. 

New levels— new exploring 

As soon as they open up new levels, 
the engineers start up exploratory 
drilling, to probe and “feel” in many 
directions. 

Their hollow-shafted drills bring 
out specimen cores that show where 
there is worthwhile ore and where 
only worthless rock. 

Hundreds and hundreds of 
ore samples 

These ore samples enable Interna- 
tional Nickel engineers to build small 
models of their mines’ ore bodies. So 
they know where each ore body lies, 


how large it is, and of what grade. 

They know, as well, how to get that 
ore out of the ground in the safest, 
most sensible, most economical way 
possible— know what shafts may have 
to be sunk, what tunnels and drifts to 
drive. Know, in a word, how to reach 
and mine every possible ton of usable 
ore. And, having mined it, how to 
extract every possible pound of use- 
ful metal. 

Reserves— at new highs 

Today Inco has larger reserves than 


ever before — although some of this 
ore lies a mile or deeper under- 
ground. And the Company also reports 
another fact : its multi-million dollar 

“mine-more” program makes possible 

today’s high output of Inco Nickel 
And looking to the future-in 1961* 
Inco Canada’s Nickel output should 
be 385 million pounds a year. A hun- 
dred million more than in 1956! 

"Mining for Nickel," color film, is loaned 
to technical societies, universities i n 
dustry. The International Nickel Com 

pany, Inc., Dept. 143f, New York 5 N V 

©M»T .T.I.n!co..',£ 


INCO. 


International Nickel 


The International Nickel Company, Inc., it the U. S. affiliate of The International V 
Company of Canada, Limited (Inco-Canada)- producer of Inco Nickel Conner r'n 91 
Iron Ore, Tellurium, Selenium and Platinum, Palladium and Other Precious A f°| j|’ 
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WHERE 
IN THE 
WORLD 

is your best 
future? 

Perhaps 

Norton Company — 
a well-recognized firm 
manufacturing a variety 

of products essential 
to the world's industries. 

You may find your career at Norton 
Company. Its products are diversified. 
It is the leader in its field. Yet oppor- 
tunities are personal, because its size 
permits management to know you. 

Career opportunities are in many 
fields for men with engineering train- 
ing or other academic backgrounds. 
A chemical engineer, for example, 
may start in research, process de- 
velopment, production engineering, 
design, sales engineering or adminis- 
tration. 

Positions in the Norton organiza- 
tion have one thing in common — 
personal participation and growth in 
a well-recognized company manufac- 
turing products essential to all indus- 
tries and pioneering with new prod- 
ucts. Its location in Worcester, Mass. 


is in a community with deep cultural 
roots, fine educational opportunities, 
an invigorating year-round climate 
and varied recreational facilities. 

If Norton Company sounds like 
your kind of com- 
pany, write for the 
booklet "Your 
Future at Norton.” 

Address the per- 
sonnel DIRECTOR, 

Norton Company, 

Worcester 6, Mass. 


There are careers in Production, Research, 
Sales and Administration at Norton Com- 
pany for men trained in: 

ENGINEERING 

Ceramic • Chemical • Civil • Electrical 
General • Industrial • Mechanical 
Metallurgical 

SCIENCE 

Chemistry • Physics • Metallurgy 

GENERAL 

Liberal Arts • Business Administration 
Finance • Accounting 


NORTON 


Cfekinq better products ... to make your products better 

NORTON PRODUCTS: 

Abrasives • Grinding Wheels • Grinding Machines • High-Temperature Refractories 
Electro-Chemicals • Atomic Products 
BEHR-MANNING DIVISION: 

Coated Abrasives • Sharpening Stones • Pressure-Sensitive Tapes 
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FAMILIAR FACES 


Irv Schick will graduate next June 
with a degree in Electrical Engineer- 
ing with high distinction. If he holds 
true to form, he will graduate with a 
Q.P.I. of over 3.97 which is probably 
the second highest in the history of 
the School of Engineering. When Irv 
left his hometown of Hazleton, Pa. to 
enter the Air Force during World 
War II he probably hadn’t the faint- 
est idea that he would be graduating 
from GWU. He ended his three years 
of service as a sergeant in the S. W. 
Pacific Area. His military duties had 
consisted primarily of maintenance of 
ground communications equipment. 

After leaving the service, Irv en- 
roled in Bliss Electrical School and, 
after graduation, stayed on as an in- 
structor. In 1950 the school was sold 
to Montgomery County and became 
Montgomery Junior College. Irv con- 
tinued to teach and went to GW 
nights to work toward his E.E. de- 
gree. He is now the Head of the De- 
partment of Electrical Technology at 
Montgomery Junior College. 

Irv has also compiled a remarkable 
record in extracurricular activities at 
GW. He is Past President of Sigma 
Pi Sigma, Engineers’ Council Repre- 
sentative from Sigma Tau, and mem- 
ber of Theta Tau and AIEE-IRE. 

Irv isn’t sure just where he will ap- 
ply his talents after graduation, other 
than the fact that he will operate in 
the field of Electrical Engineering 
like his brother who works as an elec- 
trical engineer for IBM. 


Norm Street has a first-hand 
knowledge of the geography of the 
U. S. because he has lived in most 
sections of the country at one time or 
another. He was born in Utah, lived 
in several out of the way spots in the 
western part of the country, went to 
high school in Winnetka, Illinois, and 
enrolled as an E.E. at Northwestern 
before joining the Navy in 1951. He 
spent most of his Navy time as an in- 
structor at Sonar School at Key West, 
Florida. After geting out of the 
Navy, he came to the Washington 
area and went to work for Melpar. 
He started GW night school in 1954 
and started full-time in the fall of 
1955. 

Norm’s hobby consists of “follow- 
ing a broad streak of curiosity which 
leads in all directions simultaneously.” 
This leads to a love of conversation, 
best primed with a schooner or two 
at Brownley’s after a student activ- 
ity meeting. For a student who is 
more interested in the academic side 
of student life than the activities, 
Norm has compiled an enviable activ- 
ity record. He has been D-H House 
Manager, member of the Engineers’ 
Council and the Mecheleciv staff, and 
at present is Vice-President of Sigma 
Tau and Chairman of the AIEE- 
IRE Student Branch. 


Norm would like to work for a 
while before considering graduate 
work but says that the first course he 
intends to take after getting his di- 
ploma will be in ballroom dancing. 



Norm Street 



Ray Sullivan 


\ ince Rider expresses his views on 
extracurricular activities in his ar- 
ticle which starts on page 10 of this 
issue. His record proves that he prac- 
tices what he preaches. This record 
includes Circulation Manager, Busi- 
ness Manager and Office Manager of 
Mecheleciv; Treasurer of Pi Delta 
Epsilon, Journalism Honorary; Vice 
Regent of Theta Tau; and the top job 
in the School of Engineering, Presi- 
dent of the Engineers’ Council. 

Vince was born in Marilla, New 
^ ork, and left there to go into the 
Army. Most of his time was spent at 
the Engineer Center at Fort Belvoir 
where he taught interior wiring; howl 
ever, he found plenty of time u> 
engage in his favorite pastime, ath- 
letics. While on a jaunt to the beach 
with his buddies, he met the girl who 
became his wife in January 1954. 

Vince was discharged from the 
Army on June 15, 1954, and started 
GW on June 21. His work as an elec- 
trician led him into the power option 
of the E.E. curriculum. He is fur- 
thering his interest by serving as » 
student assistant in the Power Lab. 

Vince plans to go back to upstate 
New York after graduation but fur 
ther than that his plans are indefinite* 
Right now the thing uppermost 
his mind is to try to build student in- 
terest and spirit in the activities of 
the School of Engineering. 


Ray Sullivan was elected Fresh 
man Representative to the Engineers’ 
Council when the office was first es 
tablished in 1954. Since then he has 
taken part in several activities but 
his prime interest is in Mecheleciv 
having served as writer. Associate 
Editor, and is serving his second term 
as Editor. He also edited both Vol 
umes I and II of the Engineers' 
Guide, Student Handbook of the 
School of Engineering, and is Engi 
neering Editor for the Cherry Tree 
Needless to say, with all this publica * 
tions service, Ray is also a member 
of the Journalism Honorary, Pi Delta 
Epsilon, and has served that organi- 
zation as Secretary and Vice Presi' 
dent. In addition he has been activa 
in Theta Tau, of which he is Regent 
He was recognized for his activities 
record by being made a charter mem 
ber of the Order of Scarlet, Sopho 
mo re- Junior Men’s Honorary. 


— * » uu enter th 

Navy, which he left in 1950 as 
Aviation Electronics Technician Fir> 
Class. He was employed by Philc 
Corp. as a technical writer and w a 
sent to Washington on a contrar 
assignment. When the contract e> 
pired, he decided to hang out hi 
shingle as a free lance technic* 
writer and prides himself on havin 
been able to make ends meet in thi 
feast or famine profession ever sinc< 
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college lias sharpened 
your urge to know more... 



Stick-force reversal, a problem of reverse elevator response occurring 
at sonic speeds, was solved by this sensitive AiResearch air data system 
incorporating transducer, computer and actuator. Engineers taking part 
in its development included mathematicians and specialists in analog 
computation, preliminary design, fractional hp motors and gears. 


Your formula for advancement in 
present day technological industry is 
growth in knowledge and ability. 

Applying this principle at Garrett, 
engineers are achieving outstanding 
reputations for excellence in the 
following aircraft, missile and indus- 
trial fields: air conditioning and 
pressurization; heat transfer; cryo- 



genic and nuclear systems; pneu- 
matic valves; controls and air 
motors; system electronics; com- 
puters and flight instruments; gas 
turbine engines and turbine motors; 
prime engine development and 
industrial turbochargers. 

Upon employment, you may 
choose either a direct assignment or 
enter a 9 month orientation program 
which permits you to survey Garrett 


985 f S. SEPULVEDA 


engineering activities to aid you in 
selecting your field of interest. With 
company financial assistance you can 
continue your education at neighbor- 
ing universities. 

Typical project work is done in 
small groups where opportunities 
for learning, added responsibility 
and advancement are enhanced. To 
receive full information write to 
Mr. G. D. Bradley 


BLVD.. LOS ANGELES 49. CALIFORNIA 


DIVISIONS: AIRESEARCH MANUFACTURING. LOS ANGELES • AIRESEARCH MANUFACTURING. PHOENIX • AIRSUPPLV 
AIRESEARCH INDUSTRIAL • REX • AERO ENGINEERING • AIR CRUISERS • AIRESEARCH AVIATION SERVICE 
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To student 
engineers . . . 

don’t be cramped 
by limited 
opportunities . . . 

DOUGLAS GIVES 
YOU PLENTY OF 
“ELBOW ROOM” TO USE 
YOUR FULL TALENTS! 


Become a part of a crack engineering team 
building for tomorrow . . . yet enjoying the 
rewards of accomplishment today. Let your creative 
energies express themselves at Douglas. Whatever 
your engineering field, you will assure yourself 

a rewarding future by taking advantage 
of the many opportunities Douglas offers. 

For important career opportunities 
in your field, write: 

C. C. LaVENE 

DOUGLAS AIRCRAFT COMPANY, BOX 6101-K 
SANTA MONICA, CALIFORNIA 


AVer wi f/t 


FIRST IN AVIATION 
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The Need for More Mathematics 
for Engineering Students 

By Llewellyn A. Rubin 

Instructor in Electrical Engineering 



Mr. Rubin, a native of Doylestown, Pa., was graduated 
from the University of Pennsylvania in June, 1955, with 
the degree of Bachelor of Science in Electrical Engineer- 
ing (with distinction). Up until that time he had been 
active in his own business, the States Tourist Cottages, 
Doylestown, Pa., where he was the resident manager. 
Before and during his college days at Penn, Mr. Rubin 
was employed by the Naval Air Development Center, 
Johnsville, Pa., as an Engineering Aide in the Analytical 
and Computer Laboratory, the home of the “Typhoon 
Analog Computer.” On graduation from Penn, Mr. Rubin 
stayed on as an Assistant Instructor doing research in 
Operations Research in Weapons Systems. Later he went 
into teaching in the Moore School of Electrical Engineer- 
ing. Mr. Rubin came to The George Washington Univer- 
sity in August of 1956 and has been a full-time instructor 
in the Department of Electrical Engineering ever since. 
He is currently working on his thesis for his Master’s 
degree which he expects to receive from the University 
of Pennsylvania next January. 

I suppose that in this first issue of Mecheleciv 
for the 1957-58 academic year, it would be 
proper to say flowery things such as, “welcome 
back,” “good luck for the coming year,” etc. 
I do say these things sincerely but as usual I 
would like to say a bit more. 

For some years I have felt that many gradu- 
ate engineers are not competent in the under- 
standing and use of mathematics. Others share 
this view. Many say that they wish they were 
better at mathematics. There are those who 
cannot cope with graduate work because of 
“holes” in their mathematics background. There 
are many undergraduates in engineering in 
exactly the same category. 

Recently and up until a year ago, only Civil 
Engineers took an additional mathematics course 
(Math 112). This year Math 112 is required 
of all Electrical Engineers. This makes a total 
of 15 credit hours of mathematics. There are 
schools where formal mathematics entails 18 to 
20 hours of the engineering curricula. In these 
schools it is probable that something else is 
shortened to provide the extra mathematics 
hours. 


Practically every first-class engineering school 
exerts continuous effort to strengthen its cur- 
ricula. The purpose of this is not, as many of 
you imagine, to make things more difficult for 
you. The actual aim of such curricula modi- 
fications is to make the graduates of their schools 
better engineers and citizens. It is a bit diffi- 
cult to explain why the increased study of mathe- 
matics will make you a better engineer and 
citizen. The answer to, “why a better engineer,” 
lies in the fact that to a greater and greater 
extent, the existing problems to be solved by 
engineers find easiest and best solution in mathe- 
matics. The day of empricism is nearly at an 
end. All the good, meaty problems requiring 
mixing a new batch of concrete have been poured, 
and to a great extent the remaining problems 
in concrete will be solved by use of solid-state 
physics, a subject strongly dependent upon a 
clear understanding of advanced mathematics. 
The other problem, that of better citizens, is 
justified on the grounds that mathematics when 
studied hard and well affords the opportunity of 
gaining valuable experience in solving problems 
in an orderly, logical and analytical way. This 
experience is valuable not only in your engi- 
neering work but also in executing your respon- 
sibilities of citizenship towards your commu- 
nity. It is well recognized that scientists 
make worthwhile contributions to the welfare of 
their communities through their ability to eval- 
uate and solve difficult problems using the ob- 
jective and analytical approach so well learned 
in the study of mathematics. 

You may ask, if there is such a need for more 
mathematics, why does not the faculty insert 
more mathematics courses in the curricula. The 
situation is not that simple, for in an already 

(Please turn to page SU-) 
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COUNCIL COUNSEL 

By Vincent W. Rider, B.E.E., ’58 
President, Engineers’ Council 


I would like to take this opportunity to wel- 
come the new and returning students and wish 
you all the best of luck in the coming year. 

In order that I might do an effective job as 
President of the Engineers’ Council, I consider 
it necessary that I know as many of you as 
possible. Toward this end I believe we would 
have a good start if you would bring your lunch 
to the Davis-Hodgkins House at 731 22d St. or 
stop by before your evening class. There you 
will find a soft drink machine, soft chairs, tele- 
vision, and a friendly atmosphere. This is the 
engineer’s lounge and a good place to exchange 
ideas on the events of the day. This would also 
give you an opportunity to get to know your 
fellow students. Here also are study rooms with 
blackboards where you can work individually or 
in groups. 

The shortage of engineers, professional ethics 
of engineers, and the high salaries of engineers 
are frequently the topics of discussion for a piece 
of writing such as this in the first issue of 
Mecheleciv. I would like to extend the list and 
bring it a little closer to you as students in engi- 
neering. It is possible for a person to enter the 
School of Engineering, study four or more years 
and receive a diploma without getting acquainted 
with his classmates, professors, or school. I am 
sure this could happen at other universities and 
colleges, but it is more evident here with our 
urban campus and the many part-time students. 

For the man already in a responsible position 
and looking for a promotion for which a degree 
is necessary, this hermit-type existence might 
suffice ; but for the younger man who has yet to 
make his place in the world, the degree alone 
cannot be relied upon to carry him up the ladder 
of success. In order to get the required engi- 
neering fundamentals in the four years allotted, 
it is necessary to neglect the liberal arts courses 
needed to round out our education. However, 
this does not mean that while in school you 
cannot attain the qualities and the experience 
necessary for you to take your place in industry. 
What it does mean is that besides your studies 
you must put forth additional effort and become 
active in one or more activities of your choice. 


The words “your choice’’ in the last sentence are 
very important. To join an organization just for 
the sake of joining will not build up such quali- 
ties as sociability, tact, initiative, and leader- 
ship. You must take an active part to be of 
any value to yourself or the organization of which 
you are a part. 

Here at the George Washington University 
there is a wide variety of activities of which the 
engineer may avail himself. First, we have the 
Engineers’ Council whose purpose is to provide 
liaison between the student body of the School 
of Engineering and the faculty, administration, 
and student government of the University in all 
matters affecting the general interest and wel- 
fare of the student body of the School of Engi- 
neering or the University. 

The Council is made up of two members of 
each class in the undergraduate school, two grad- 
uate students, the business manager of Mechele- 
civ, the Davis-Hodgkins House manager, the 
Student Council representative, a Theta Tau rep- 
resentative, a Sigma Tau representative, and a 
representative from each of the four professional 
societies. 

Annually, the Council sponsors such activities 
as the Engineers’ Mixer (a social gathering of 
students, faculty, and alumni to welcome new 
students), Christmas Tree Lighting Ceremony 
(a traditional program in which the students of 
the School of Engineering provide the Univer- 
sity with a lighted Christmas Tree) , registration 
program (help given freshmen and new students 
in registration problems), and the annual Engi- 
ners’ Banquet and Ball which climaxes the year’s 
work with a dinner, dance, and awards. 

The four member professional societies of the 
Council are the American Societies of Civil and 
Mechanical Engineers, the American Institute of 
Electrical Engineers, and the Institute of Radio 
Engineers. The meetings of these societies pro- 
vide the student member an excellent opportu- 
nity to socialize with fellow students and pro- 
fessors while being entertained by professional 
speakers, movies, field trips, and various other 
programs related to his chosen vocation. 

(Please turn to page 3U-) 
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HAS THE HEAT PUMP 

ARRIVED? 

By Robert M. Keith, B.E.E., ’58 


Since William Thomson first published his 
theory of reversibility about one hundred years 
ago, much has been written about the theory of 
operation of the heat pump. Comparatively little 
has been published about the applications of 
heat pumps. The majority of the articles on 
heat pump applications have appeared in tech- 
nical publications, and the relatively few articles 
addressed to the prospective purchaser usually 
close with some indefinite statement such as 
“Keep your eye on this thing. It has great 
possibilities and is going places.” It would ap- 
pear that an answer to the question, “Has the 
heat pump arrived? - ’ might be of more practical 
value today. 

Types of heat pumps 

There are, among many others, three main 
sources of heat available for use by heat pumps — 
ground, water, and air. While it is true that 
the ground offers a potentially large source of 
heat, the initial cost involved in burying coils 
would be prohibitive. In addition, maintenance 
costs would be very high and, most important, 
the earth is a very poor conductor of heat. Thus, 
when the ground surrounding the coils became 
cold by the transfer of heat to the coils, either 
a method of replacing that heat by solar radia- 
tion or rain would have to be relied upon, or the 
coils would have to cover such a large area that, 
again, initial costs would be prohibitive. 

The air-to-water type of heat pump is prob- 
ably the most practical but local conditions deter- 
mine if it is economically feasible. In certain 
areas, such as Florida, where it is only necessary 
to drill about twenty feet for a well, this type 
of heat pump has found great acceptance. How- 
ever, in other areas, such as Washington, D. C., 
use of the air-to-water heat pump is virtually 
precluded because of the high cost of well drill- 
ing, high water rates, or a high sewerage tax on 


water that is thrown into the sewers. It might 
be mentioned that there is one such heat pump 
in operation in the Executive Pharmacy, 909 
Pennsylvania Avenue, N.W. This heat pump has 
been providing heating and cooling for over fif- 
teen years and is using well water at about 50° F. 

Thus, the air-to-air type heat pump seems to 
be the answer, at least in the D. C. area. In 
fact, five leading manufacturers have sales offices 
and a dealer organization for the air-to-air pack- 
age-type heat pump, and others expect to have 
the same type on the market in the near future. 

Naturally, the first question that a prospective 
purchaser of a heat pump wants answered are: 
“Will it work?” “What’s the initial cost?” 
“What are operating costs?” 

Witt it work ? 

The first question has already been answered 
and proof positive is given by the number of 
units now in successful operation, and by the 
number of sales of new units. Air-to-air heat 
pumps are being used successfully as far north 
as Indiana and New Jersey. One of the newest 
installations in Washington, D. C., using the 
5-ton package heat pump is the Barber-Ross 
Company store and office building at 2323 4th 
Street, N.E. This building contains 18,000 square 
feet of floor area and is approximately 198,000 
cubic feet in volume. It is a single-story struc- 
ture of cinderblock and brick construction, with 
a concrete-slab floor. Sixteen 5-ton package heat 
pumps, arranged in groups of four, are being 
installed on the roof of the building. The two 
main reasons for this type of installation are: 

1. The duct work which extends from the units 
through the roof and terminate in ceiling dif- 
fusers; hence the installation costs are held to 
a minimum. 
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2. The heating and cooling requirements for 
the store and office areas will differ, and this type 
of installation provides an inexpensive, yet effi- 
cient, method of zone control. 

Another good example of the practicability 
of heat pumps is shown by the Kensington Shop- 
ping Center, in Kensington, Maryland. The 
original shopping center was a single-story build- 
ing similar in construction to the Barber-Ross 
Company building described above, and consisted 
of seven stores. Ten package-type heat pumps 
installed on the roof have been in successful 
operation for almost one year. In fact, the 
owner of the shopping center has been so satis- 
fied with the operation of the heat pumps that he 
is using this same means of heating and cooling 
for a seven-store addition to the original shop- 
ping center. This new building is now under 
construction and should be ready for occupancy 
before the end of the year. 

What’s the initial cost? 

The initial cost of a heat pump is, in most 
cases, comparable to that of a conventional 
heating and cooling system. This is generally 
true in most commercial applications. At the 
present time, however, the initial cost for resi- 
dential use could be as much as 10 to 15 percent 
higher than a conventional system. It should be 
pointed out that the cost of a heat pump should 
be compared to the combined cost of a conven- 
tional heating system and a conventional cooling 
system — not to the cost of a heating system 
alone. Furthermore, particularly in commercial 
buildings, the use of a heat pump can effect a 
real savings in initial constructional costs be- 
cause it can usually be installed on the roof, in 
a penthouse, or at other locations outside the 
building. This saves valuable sales and produc- 
tion space in the interior. In addition, the heat 
pump does not require coal bins, fuel oil storage 


tanks, chimneys or flues, or a fire-proof boiler 
room, all of which add to the capital outlay for 
any given building. 

Mr. Gilbert L. Seay, partner, Hayes, Seay, 
Mattern & Mattern, Architects & Engineers, 
stated in “Electric Heating and Cooling” maga- 
zine, 2nd quarter, 1957, as follows : 

“Under certain conditions, the initial construc- 
tion cost savings can result in up to around 10 
percent of the air conditioning, heating and ven- 
tilating costs. It is doubtful if 10 percent sav- 
ings could be appreciably exceeded. The heat 
pump is not economically feasible unless the user 
intends to both heat and cool his building or, 
as we say, completely air condition his building! 
Under these conditions in a new building requir- 
ing a cooling capacity not exceeding 300 tons, 
the heat pump will usually break even or be more 
economical in first costs than a boiler and a 
conventional cooling system.” 

The heat pump is also very well adaptable to 
old buildings that are being remodeled. The 
ease with which it can be installed, the factor 
of cleanliness, and the fact that it circulates 
more air at a lower temperature than a conven- 
tional heating system with less likelihood of cold 
and hot spots make it very attractive. 

Furthermore, a leading manufacturer has 
stated that if sales continue to rise at the present 
rate, mass production of large quantities of heat 
pumps could reduce the initial installation cost 
as much as 40 percent in five years. 

What are the operating costs? 

Operating costs would have to be estimated 
for each individual case. In the case of residen- 
tial applications of the heat pump, the Electric 
Institute of Washington has published in their 
“Standards For Heat Pump Installations in Resi- 
dential Occupancies” the following: 
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“Based on these standards and contemplating 
normal operating conditions in this area and uti- 
lizing an electric rate of 1.71c per Kwhr., it can be 
expected that operating costs for heating will be 
comparable to those of automatic heating sup- 
plied by other types of fuel.’’ 

Operating costs can be quite easily calculated 
from the manufacturer’s specifications once the 
heat loss and gain of a residence has been deter- 
mined, and the inside design temperature decided 
upon. 

Estimation of operating costs of a heat pump 
installed in a commercial building is somewhat 
more involved. The following is one method that 
has been used successfully in this area: 

A reasonable estimate of the Kwhr consump- 
tion for cooling or heating is the product of (Kw 
input) X (number of hours of possible opera- 
tion) X (an appropriate multiplier). Tables of 
output and Kw input for different outside tem- 
peratures are available from the manufacturer. 

The number of hours of possible operation can 
be compiled from the summary of hourly ob- 
servations contained in the U. S. Department of 
Commerce, Weather Bureau, Bulletin No. 30-50. 

The multiplier will have to be estimated be- 
cause the figure will vary for each geographical 
area and temperature range. In estimating this 
multiplier, the following should be considered : 

The type of building involved. A larger figure 
would be necessary in the case of an apartment 
house or hospital having 24-hour operation, as 
compared to an office building that has only nor- 
mal daytime occupancy and has its night load re- 
duced by control of ventilation air during the 
off hours. 

The actual outside design temperature. This 
figure, based on the internal heat gains, etc., when 
cooling or heating is needed, might vary for each 
building. 

The total or actual time during the various 
temperature ranges when the heat pump may be 
required to function. Some intelligent estimate 
of this time must be made. 

Another merhod for estimating operating costs 
is simply a direct comparison with a similar 
structure that is already using a heat pump. 
Most electric utility companies are separately 
metering all heat pump installations in their ter- 
ritory, and have compiled very reliable statistics 
on the Kwhr consumption and operating costs. 
Thus, in many cases, a direct comparison is quite 
easily made by use of these readily available 
figures. 

It should be pointed out, however, that never 
should any of the above methods be taken as 
absolutely accurate. The living habits of the 


residential user, as well as the operating condi- 
tions in commercial establishments, are most im- 
portant and will, along with the electric rates, 
always determine the actual operating costs. 

Design considerations 

The correct sizing of a heat pump for a given 
structure is of the utmost importance. First, 
the use for which the building is intended must 
be known. If the building is to be used as a 
residence the heating requirements will domi- 
nate; if the building is to be used in some type 
of commercial application the cooling require- 
ments will normally govern. In most commer- 
cial buildings the amount of heat generated by 
the lighting, additional equipment of all types, 
and the normally large numbers of people that 
will occupy the structure will account for a large 
amount of the required heating, with the result 
that the heating load is relatively light and the 
cooling load, heavy. In fact, one drive-in restau- 
rant in Hyattsville, Maryland, has a total con- 
nected load of 228 Kw for lighting, cooking and 
miscellaneous power. When the drive-in has a 
large number of people present the heat pump 
goes on its cooling cycle except during the most 
severe winter weather. Nevertheless, the heat 
loss and heat gain must be calculated for each 
heat pump application. The determination of 
heat loss is usually quite simple by use of the 
expression : 

H e = U A(T( — T 0 ) 

where 

H„= Heating capacity needed, and is equal to 
the heat lost under design conditions. 

U=Heat transmission coefficient in watts per 
square foot per degree temperature differ- 
ence. (1 watt= 3.413 Btu per hour.) 
Accepted values for the U factors for all 
types of building materials can be obtained 
from the ASHAE (American Society of 
Heating and Air-Conditioning Engineers) 
Guide or from the NEMA (National Elec- 
tric Manufacturers Association) Manual. 

A = Area of surface in square feet through 
which the heat is being lost. 

Ti = Inside temperature (usually 75° F.). 

T„= Outside design temperature (0° F. for 
Washington, D. C.). 

The heat lost through each type of surface ex- 
posed to a colder temperature is calculated by 
substitution in the above formula. Additional 
heat is lost through all cracks and openings. In 
some cases this heat loss due to infiltration is a 
little more difficult to calculate. There are vari- 
ous methods, such as the “crack method” given in 
the ASHAE Guide, for calculating this loss. 
However, a very good approximation of infiltra- 

( Please turn to page 30.) 
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SHIP RESEARCH 


By Dick Rumke, CE, ’57, MSE, ’60 


Picture yourself on a large ship. The time is 
dusk during the early period of the second world 
war. The location is a mooring deck in calm 
waters. Suddenly there is a sharp cracking 
sound, and the ship begins to settle fore and aft. 
The vessel has been split amidships. Such an 
incident occurred when a brand new ship that 
had only completed the builder’s trials and was 
lying at a dock snapped in two. This was the 
SCHENECTADY, pictured on the cover, one of 
several vessels that broke in two in calm water. 

But of course the loss of ships did not occur 
only in protected areas. An instance to the con- 
trary was the failure of a T-2 tanker in open 
sea where the weather and sea were moderate. 
Fig. 1 illustrates the jack-knifed position as- 
sumed by the ship after failure. When the bow 
section veered to port, the bottom plating was 
completely severed. After the ship made port, 
an intensive investigation was undertaken to de- 
termine the cause of the failure. Fig. 2 pictures 
the aft portion being investigated. 

Although these ships were not complete losses, 
inasmuch as they could be and were repaired, 
the time delay and loss of cargo seriously im- 
peded the war effort. 

Both of these ships were all-welded structures. 
This method of construction rather than rivet- 
ing was utilized because of the shorter times re- 
quired for fabrication and for training of welders. 



1. Aerial view of failure of T-2 tanker in open sea. 


Under all types of service, weather and loading 
conditions, welded ships have proved their effi- 
ciency, reliability and seaworthiness. The per- 
centage of complete failures is small in relation 
to the total number of ships built. It should be 
noted that structural failures have also occurred 
in riveted ships. 

The incidence of these failures prompted the 
Secretary of the Navy to establish a Board of 
Investigation to inquire into their causes. This 
Board consisted of representatives from the U. S 
Department of the Navy, U. S. Coast Guard! 
American Bureau of Shipping, and the Maritime 
Administration. The investigations included the 
collection of such data as weather reports in the 
vicinity of disabled ships, temperature readings 
type and loading of cargo, photographs of the 
fractured surfaces, and laboratory tests on the 
physical properties of the material surrounding 
the failed portions of the ships. The primary 
purpose of the Board was to develop remedial 
measures immediately to reduce the casualty rate 
for broken ships. 

The first corrective action taken on all-welded 
ships was to place riveted crack arrestors stra- 
tegically about all the ships. Studies that had 
been conducted verified the fact that where cracks 
occurred in riveted ships, the greater portion of 
them were stopped at a riveted or lapped joint, 
whereas in the all-welded ship the crack con- 
tinued to propagate through the welded butt 
joint. Such a device served to stop the cracks 
before extensive damage occurred. 

Further examination of the fractured areas 
disclosed chevron markings as can be seen in 
Fig. 3. It was possible, by noting the direction 
of the apexes of this herringbone pattern, to 
trace the fracture to its origin. Such a method 
of investigation enabled the inspectors to locate 
similar sources for fracture initiation when in- 
formation from various ships was compiled. The 
most troublesome area as indicated by these 
studies was in the vicinity of the hatches. If 
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was noted that 25 per cent of all early fractures 
originated near a square hatch corner on the 
Liberty ship. 

An applied research project was begun that 
undertook full-scale experiments on modified 
hatch corners. Such a project determined that 
hatches with rounded corners and more gradual 
changes in cross section near the corners could 
absorb far more energy before failure than the 
original design. The basis for the greater energy 
absorption power has been attributed to the 
ability of the modified design to yield plastically 
in critical regions. 


peratures, above 70° F., the material would be 
ductile, but below 50° F. this same material 
would become brittle. Within the transition 
range between these two temperatures the steel 
would be part ductile and part brittle. 

Chemistry then entered the picture. All the 
steels tested had carbon content of various per- 
centages. In addition, the steels went through 
varying manufacturing processes. With this 
added knowledge correlated with data from frac- 
tured plates, the Board concluded that current 
specifications would have to be modified if brittle 
facture were to be avoided. 


Structural defects alone were not the only 
matters being studied. The material laboratories 
were constantly testing the material going into 
the ships and also that material taken from 
areas surrounding the cracks in failed ships. 



2. Arrow points to origin of fracture in aft portion of 
T-2 tanker. 


Tensile tests performed on this material indi- 
cated that it was suitable for the service intended. 
But, upon subjecting this same material to vari- 
ous energy tests, investigators found that the 
results were not as satisfactory. This was 
brought out by testing the material at various 
temperatures. The lower the temperature at 
test, the less energy was required to break the 
specimens. In fact, at some low temperatures 
the steel specimens cracked like glass without 
any indication of ductility such as necking in a 
tensile specimen. 

With this information the Board reviewed the 
temperature data obtained from the fractured 
ships and noted that in some cases the cracks 
ocurred when the temperature was as high as 
50° F. Steel specimens taken from these vessels 
were retested and the results correlated with the 
energy data previously gathered. Apparently, 
this steel had a transition range : at higher tem- 


These wartime studies did not produce all the 
answers to ship structural failures. They did 
tend to reduce the casualty rate tremendously. 
Based on ship-years of service (the summation 
of service time for all ships of a given type). 
T-2 tanker failures were reduced from about 
8 to 0.7 per 100 ship-years and Liberty ships 
from about 6 to 0.22 per 100 ship-years. 

After the war, the Board of Investigation rec- 
ommended the continuation of its research pro- 
gram. On this premise, the Secretary of the 
Treasury, in 1946, established the Ship Structure 
Committee to continue on a permanent basis 
studies directed toward the improvement of the 
hull structures of ships. This Committee is com- 
posed of one representative from each of the four 
previously named organizations and a representa- 
tive from the Military Sea Transportation Serv- 
ice. Its sole aim is directed toward the improve- 
ment of the hull structures of ships. It is not a 

(Please turn to page 28 .) 



3. Chevron markings of a fractured surface point toward 
origin of fracture indicated by arrow. 
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A L U M V I E W S , . . 



By Alfred B. Moe 


President, Engineers’ 

Alumni Association 

Another year has rolled around. 
School has been in session for several 
weeks and everyone has more or less 
settled down to his assigned task. 
Tompkins Hall, after a year’s shake- 
down, has become a familiar land- 
mark and is now recognized as “our 
engineering school.” To make it all 
official, the first issue of Mecheleciv 
for 1957-1958 is off the press. 
Greetings! 

The course of action for the forth- 
coming school year is fairly certain 
in most cases. The Dean and faculty 
will carry out the academic program 
expertly and efficiently. The students 
will be involved, in varying degrees, in 
extracurricular activities such as the 
Engineers’ Council, Professional So- 
cieties, Theta Tan, Sigma Tau, pub- 
lishing Mecheleciv and planning for 
the traditional events sponsored each 
year by the School of Engineering. 

The alumnae will be involved, too, 
but with considerable uncertainty. 
Some will be ready with donations of 
time and/or money to help the school 
or the students in various ways. Oth- 
ers will be receptive towards assist- 
ing, provided they are notified. Still 
others feel that once they are out of 
school, the school has no further in- 
terest in them so, by the same token, 
they have little or no interest in the 
school. 

The alumnae can make many valu- 
able contributions to the School of 
Engineering. A subscription to 
Mecheleciv would help considerably. 
This fine magazine not only informs 
the alums of what the students, fac- 
ulty, societies, and fraternities are 
doing, but should also, through a 
healthy “alum” page keep the gradu- 
ates informed of where their old 
school mates are and what they are 
doing. 

Then there is always the ugly ques- 
tion of money. If every “alum” do- 
nated a few dollars, much needed 
equipment could be obtained. Al- 
though Tompkins Hall is a fine new 
building with excellent class rooms 
and laboratory space, the training 
equipment itself leaves much to be de- 
sired. Modern theory is hard to ex- 
plain and prove on ancient equipment. 


Many alums are in a position where 
they could arrange for donations of 
electronic, electrical, or mechanical 
equipment to the school. A call to 
the Dean would provide the necessary 
information as to what is needed and 
under what conditions the school 
would like to receive donations. 

Last but not least, the graduates 
could drop around once in a while 
and attend a few of the yearly events, 
renew old friendships with the fac- 
ulty and other alumnae, and chat 
with the students. An article or two 
for Mecheleciv would also be welcome. 

Yes, there are a number of things 
the ex-students could do. It would 
not involve a great deal of time or 
funds, but it certainly would benefit 
considerably those who are studying 
to be our future engineers. 



Robert S. Babin, B.E.E. ’47 


Robert S. Babin (B.E.E. ’47) has 
joined the Technical Staff of the 
Communications Division, The Ramo- 
Wooldridge Corporation, Los Angeles. 
Prior to this move, Bob was Elec- 
tronic Scientist for the U. S. De- 
partment of Defense, Washington, 
D. C. His work involved antenna 
and propagation research and com- 
munications systems development. 

In addition to his work at G. W., 
Bob took post-graduate studies in 
communications engineering at the 
University of Maryland. 

The editorial staff of Mecheleciv 
would like to extend their congratula- 
tions to Mr. Babin, a good friend and 
adviser via correspondence to the 
magazine. 

'NXF' 

Roy H. Healo (B.M.E. T 9 , M.E. 
’21), a National Bureau of Stand- 
ards aerodynamics expert, has been 
awarded the Department of Com- 
merce Silver Medal for Meritorious 
Service. The award recognizes his 
“long and distinguished service in the 
field of missile aerodynamics.” 

Mr. Heala, a member of the Fluid 
Mechanics Section of the Mechanics 


Section of the Mechanics Division, is 
currently involved in the first wind 
tunnel study of the roll and yaw sta- 
bility of finned missiles. These experi- 
ments were made possible by the de- 
velopment of a unique method by Mr. 
Heald for studying the behavior of 
missiles in horizontal wind tunnels at 
both subsonic and supersonic speeds 

Art Proctor (B.E.E. ’53) has been 
employed by PEPCO since graduation 
His work during the past year con- 
sisted primarily of providing adequate 
feeders and associated equipment for 
large buildings and shopping centers 
Art was promoted to Associate EngU 
neer, the management classification 
of the company, on May 15, 1957, one 
month before he had been with 
PEPCO four years. His latest pride 
and joy is a new 1957 Dodge Lancer 


CL, „f \ ’57 

Philip B. Dobyns, Jr. (B.S.E. ’57) 
is now an Engineer with John I 
Thompson and Co. of Washington 
D. C. His present duties involve tech’ 
nical writing. Friday, August 3 o 
1957, was a very important date for 
Phil inasmuch as that was the day 
he gave up his bachelorhood. The 
couple now reside at 1549 S. 28th 
Street, #3, Arlington, Va. 

'7HT' 

Ronald B. Hollander (B.S.E. ’57) 
was employed as an Industrial Engi- 
neer by Vitro Corporation in their 
Silver Spring Laboratory. The Air 
Force tendered their claim on Ronnie 
as of last September and he reported 
to Lowry Air Force Base, Denver 
Colorado. A more recent card from 
the new 2nd John reports that the 
country out there is beyond descrip- 
tion. Without further enlightenment 
we took that to be a favorable reaction 
on his part. Ronnie says that the lif e 
of an officer out there is not too hard 
but goes on to tell of going to school 
from 6 a.m. to noon. That 6 a.m 
looks rough from here. 

'■'TXT' 

Edgar L. Dix (3.E.E. ’57) has been 
working on the design of a modulated 
transmitter for the earth satellite 
which uses transistors. He is an 
Electronic Scientist for the Naval 
Research Laboratory in D. C., has 
three children, and resides at 5013 
Neptune Avenue S. E., Washington 
21, D. C. 
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Morrow H. Moore, Jr. (B.M.E. ’57) 
is attending the California Institute 
of Technology on a Fellowship. This 
past summer Morrow was employed 
at the Diamond Ordnance Fuze Labs 
in D. C. If you would like to know 
about life at Cal. Tech, write to Mor- 
row at Athenaeum, 551 South Hill 
Avenue, Pasadena, California. 

'TXT' 

Robert W. Fulcher (B.E.E. ’57) 
is now on duty with the Air Force in 
California and is in for a three-year 
tour. Bob is on military leave from 
Vitro Corporation’s Silver Spring 
Laboratory where he worked as an 
Electrical Engineer on missile sys- 
tems and underwater techniques be- 
fore answering the call. 

'TXT' 

Earl E. Rebeii (B.E.E. ’57) ac- 
cepted a position as Radio Communi- 
cations Engineer with Motorola Com- 
munications and Electronics, Inc., 
upon graduation. Earl reports that 
he likes his job which consists of a 
little engineering and a lot of selling 
and provides excellent pay and bene- 
fits. The family enjoys Winston- 
Salem and living in civilization again. 
(Ed. note — Rebels, huh?) To find out 
if May was twisting Earl’s arm when 
he wrote that last line, write to Earl 
at 2077 Queen Street, Winston-Salem, 
N. C. 

'TXT' 

Joseph A. Greblunas (B.E.E. ’57) 
reported to the General Electric Com- 
pany in Baltimore upon graduation. 
He is working as an Installation and 
Service Engineer and finds the work 
interesting and educational, with the 
emphasis on the practical side. The 
family, Mary, Margaret, and Eliza- 
beth, are fine. Joe would like to have 
anyone passing through Baltimore 
drop in and see him at 5604 Haddon 
Avenue, Apartment A, Baltimore 7, 
Md. 


Francis Mikalauskas (B.E.E. 
’57) reports that new little daughter, 
Joan Ellen, is doing quite nicely. The 
family recently moved to 4143 58th 
Street, San Diego 15, California. 
Mike works as a Design Engineer 
(Electronics) for Convair. 

'’TXT' 

Roy D. Brooks (B.E.E. ’57) works 
as a Design Engineer for Crosley 
Division of AVCO Manufacturing 
Corporation. Roy narrowly escaped 
entering the service in September. It 
seems that the draft board in New 
Jersey (where his parents live) told 
him to report, so he quit his job and 
did so. It developed that the D. C. 
Board had Roy on their list and 
weren’t quite ready to call him but in- 
sisted that he was their boy. In any 
event, they told Roy to go back to 
work and they would get in touch 
with him later. There are those who 
think Roy arranged this mixup so 
that he could attend Phil Dobyns’ 
wedding in Arlington at the same 
time. For the straight scoop, try 
contacting Roy at Room 350, L. B. 
Harrison Club, 2368 Victory Park- 
way, Cincinnati 6, Ohio. 

'TXT' 
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Arthur E. Koskj (B.C.E. ’57) still 
resides at 2303 N.'TOth Street, Arling- 
ton 1, Virginia. He has continued as 
the Western Area Project Manager 
for Navy Family Housing, Bureau of 
Yards and Docks, U. S. Navy. 

' r 5HF*' 

Alfred W. Richmond (B.S.E. ’57) 
has continued in his position as Intel- 
ligence Analyst for the Air Force in 
D. C. The Richmonds are expecting 
to bring child number 3 home to 4917 
Aurora Drive, Kensington, Md. any 
day now. (Perhaps already have, 
since this information was furnished 
us last summer.) 


James E. Sullivan (B.S.E. ’57) 
has started the Cutler-Hammer Inc. 
factory training program in Milwau- 
kee. On completion of the course 
about the first of the year he expects 
to be assigned as a Sales Engineer to 
one of the district sales offices. Betty 
and Chip are reported as enjoying a 
wonderful summer and fall climate 
in the Northland. Information on 
Milwaukee’s part in the World Series 
can probably be obtained first hand 
from Jim at 9820 W. Howard Avenue, 
Milwaukee 19, Wisconsin. 

'txr' 

David A. Lewis (B.M.E. ’57) ab- 
sconded with one of fellow Democrat 
Senator Neubergcr’s most attractive 
employees during the summer. After 
legalizing the procedure with a mar- 
riage license, Dave carried the former 
Betsy Brown off to the wilds of Con- 
necticut where they now live about 
ten feet from a lake and twenty miles 
from Pratt and Whitney where he 
works. Dave promises to pay his 
$2.00 Mecheleciv subscription after 
receiving this first issue. (We’ll hold 
you to that, Dave. About a week after 
this issue is mailed, if we haven’t 
heard from you we’ll send a special 
bill to RFD #3, Cheney Lane, Cov- 
entry, Conn.) Apparently Dave is 
enjoying his work as an experimental 
Test Engineer for Pratt and Whitney, 
presently concerned with vibrations 
instrumentation. 

Daniel A. Dreyfus (B.C.E. ’57) 
was married September 21, 1957. He 
is now with the Texas Company (Pe- 
troleum) as a Civil Engineer. Pres- 
ent address for the bride and groom is 
403 E. 6th Street, Lockport, Illinois. . 

Kenneth T. Cornelius (B.M.E. 
’57) continues in his work as a Physi- 
cist at the David Taylor Model Basin 
and still resides at 1318 35th Street, 
N. W., D. C. 


TO: ALUMNI EDITOR From: 

Mecheleciv Magazine 

The Davis-Hodgkins House 

The George Washington University 

Washington 6, D. C. 

Here are a few comments for ALUMVIEWS on where I am working, what I’m doing and news of my family. 


Degree and Date 


Fraternity 
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This special periscope gives Pratt & Whitney Aircraft engineer a close-up view of combustion process actually taking place within th P 
burner of an advanced jet engine on test. What the engineer observes is simultaneously recorded by a high-speed motion picture camerl 
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at Pratt & Whitney Aircraft 
in the field of Combustion 


Historically, the process of combus- 
tion has excited man’s insatiable 
hunger for knowledge. Since his 
most primitive attempts to make 
use of this phenomenon, he has 
found tremendous fascination in its 
potentials. 

Perhaps at no time in history has 
that fascination been greater than 
it is today with respect to the use 
of combustion principles in the 
modern aircraft engine. 

At Pratt & Whitney Aircraft, 
theorems of many sciences are being 
applied to the design and develop- 
ment of high heat release rate de- 
vices. In spite of the apparent sim- 
plicity of a combustion system, the 


bringing together of fuel and air in 
proper proportions, the ignition of 
the mixture, and the rapid mixing 
of burned and unburned gases in- 
volves a most complex series of 
interrelated events — events ocur- 
ring simultaneously in time and 
space. 

Although the combustion engi- 
neer draws on many fields of science 
(including thermodynamics, aero- 
dynamics, fluid mechanics, heat 
transfer, applied mechanics, metal- 
lurgy and chemistry), the design of 
combustion systems has not yet 
been reduced to really scientific 
principles. Therefore, the highly 
successful performance of engines 


like the J-57, J-75 and others stands 
as a tribute to the vision, imagina- 
tion and pioneering efforts of those 
at Pratt & Whitney Aircraft en- 
gaged in combustion work. 

While combustion assignments, 
themselves, involve a diversity of 
engineering talent, the field is only 
one of a broadly diversified engi- 
neering program at Pratt & Whitney 
Aircraft. That program — with other 
far-reaching activities in the fields 
of instrumentation, materials prob- 
lems, mechanical design and aero- 
dynamics — spells out a gratifying 
future for many of today’s engi- 
neering students. , 



Mounting an afterburner in a special high-altitude test 
chamber in P&WA's Willgoos Turbine Laboratory permits 
study of a variety of combustion problems which 
may be encountered during later development stages. 


Microflash photo illustrates one continuing 
problem: design and development of fuel 
injection systems which properly atomize 
and distribute under all flight conditions. 


Pratt & Whitney Aircraft engineer manipulates probe In 
exit of two-dimensional research diffuser. Diffuser 
design for advanced power plants is one of many 
air flow problems that exist in -combustion work. 
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World’s foremost designer and builder of aircraft engines 

PRATT & WHITNEY AIRCRAFT 

Division of United Aircraft Corporation 

EAST HARTFORD 8, CONNECTICUT 
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JANSKY & BAILEY, Inc. 

27 Years of 

RADIO AND ELECTRONIC 
ENGINEERING 

Offer Positons In 

Systems Engineering 
Operations Engineering 
Communication Engineering 
Broadcast & Television Engineering 
Applied Research & Development 
Instrumentation 
Interference Engineering 

Also Part-Time Training Programs For Second 
And Third Year Electrical Engineering Students 
Contact: 

Personnel Office, Engineering Building 
1339 Wisconsin Avenue, N. W., Washington 7, D. C. 

Telephone FEederal 3-4800 


CORSON 

& 

GRUMAN CO, 

PAVING CONTRACTORS 

★ 

Asphalt and Concrete Pavements 
Black Top Roadways 
Tennis Courts 

★ 

Office & Plant: 

33rd and K Streets, N. W. 
Washington 7, D. C. 

★ 

FEderal 3-3046 


School of Engineering 
Honors List 


Snrina Si 


em ester 1957 


Mecheleciv takes great pleasure in commend- 
ing the following students for achieving the 
School of Engineering Honors List for the Spring 
Semester of 1957. Each of these students has 
satisfied all of the following requirements: 

(a) The student’s cumulative quality-point- 
index is equal to or exceeds 3.00. 

(b) At least 30 semester hours credit has been 
earned as a degree candidate in the School of 
Engineering. 

(c) At least 15 (part-time student) or 3o 
(full-time student) semester hours credit in an 
engineering degree curriculum has been earned 
in the immediate two consecutive semesters. 

(d) No grade below “C” has been received 
during the qualifying period stated in (c) above 

(e) No disciplinary action has been taken i>v 
respect to the student. 


Al-Mallah, Moyassar Y. 
Barnes, Laurence A., Jr. 
Barranger, John P. 

Beck, Henry D. 
Beuttenmuller, Richard A. 
Clamons, Ormond L. 

Davis, Wayne A. 

Dietz, Stephan K. 

Dreyfus, Daniel A. 
Grossman, Ronald A. 

Hall, Stanley R. 

Havens, Daniel B. 

Joyce, James W., Jr. 
Joyce, John D. 
Kaminetzky, Jerry 
Kenyon, Randall C. 


Kransdorf, Ronald J. 
McChesney, Donald W. 
Malasky, Carl R. 

Mayo, Henry C. 

Meltzer, Arnold C. 

Moore, Morrow H., J r . 
Moore, Robert Milton 
Perschy, James A. 
Potterton, Richard L. 
Redden, Miller Stuart, J,. 
Renton, Gerald W. 
Sapardiman, Soeseno 
Schuler, Bernard C. 

Trask, David K. 

White, David M. 

Williams, John H., Jr. 


I DRAFTSMEN’S 1 
p SUPPLIES 1| 

r MUTH " 

1332 N Y. Art. N.W. ST. 3-6323 

T»r MUTH Fit s r 
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WORLD’S LARGEST ELECTRONIC BRAIN 

RCA BIZMAC reduces weeks of paper 
work to seconds— cuts costs by millions! 


In almost the twinkling of an eye, electronics 
handles calculations that would take any person 
days of work. 

The newest — and largest — electronic “brain” 
(more accurately, electronic data processing sys- 
tem) is Bizmac, developed by RCA. 

Bizmac is quickly becoming one of the most 
powerful allies of business and industry. It “reads,” 
sorts, catalogs, analyzes, calculates, forecasts— re- 
duces months of paper work to seconds— cuts costs 
by millions! 

For insurance companies, Bizmac can keep its 
finger on millions of facts daily. It can help depart- 


ment stores keep split-second inventory control. 
And for the U. S. Army, it keeps track of literally 
billions of ordnance parts all over the world. 

The leadership in electronic research that made 
Bizmac possible is inherent in all RCA products 
and services— to help make life fuller, easier, safer 
through “Electronics for Living . TMK(s) ® 

WHERE to, MR. engineer? RCA offers careers in re- 
search, development, design, and manufacturing for engi- 
neers with Bachelor or advanced degrees in E. E., M. E. or 
Physics. For full information, write to: Mr. Robert Haklisch, 
Manager, College Relations, Radio Corporation of America, 
Camden 2, N. J. 
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CAMPUS NEWS 



Angela Tehaan 

Homecoming Queen Candidate 
Theta Tau 


Engineers’ Council 

The Engineers’ Council got an early 
start in activities this year by partici- 
pating in the University Summer Car- 
nival in July and by holding the Fall 
Engineers’ Mixer on September 17. 

The Engineers’ booth at the Sum- 
mer Carnival consisted of a “Kissom- 
eter” which was resurrected from the 
basement of the Davis-Hodgkins 
House and renovated by Norm Street 
and Phil Pendleton. The booth sup- 
posedly indicated the intensity of oscu- 
lation of the daring couples who 
were willing to demonstrate their 
skill in front of the large group of 
people who hung around in the vicin- 
ity of the electronic marvel during 
the evening. The quality of each 
couple’s performance was indicated 
by a series of lights, horns, and an 
electric arc snapping off the end of 
a Jacob’s Ladder. The accompanying 
picture shows Barker Phil Pendleton 
and Woody Everett watching Engi- 
neers’ Council President, Vince Rider, 
and his wife, Jean, in action. The 
light at the top left-hand side of the 
board was lighted when this picture 
was taken. A second later the arc 
started between the electrodes behind 
the plexiglass window at the top of 
the device. Those hardy souls who 
could keep the arc going for approxi- 
mately five seconds were rewarded by 
the automatic sounding of a horn be- 
hind the panel. The booth wasn’t 


one of the big money-makers of the 
midway but was far and away the 
biggest attraction at the carnival. 

The Engineers’ Mixer, organized 
under the capable direction of Irv 
Schick, was also a resounding success. 
The featured attraction of the show 
was a magician, Wiseman the Wiz- 
ard. The high point of his perform- 
ance came when attractive Ann At- 
kins, one of the new freshmen, was 
acting as Wiseman’s assistant. Ann 
reached into his magic bag, expecting 
to pull out a piece of rope when, much 
to her embarrassment, she came out 
with an item of feminine apparel. 

Phil Pendleton is doing a bang-up 
job as House Manager of the D-H 
House. In addition to keeping the 
upper floors shipshape and getting a 
new coke machine installed, he has 
been working diligently to make the 
basement space usable. A new TV 
lounge is practically finished in the 
front room of the basement and the 
kitchen has been cleaned up and is 
being made suitable for use by stu- 
dent groups. 

The Council assisted with the regis- 
tration procedure and their efforts 
seemed to be appreciated by both the 
students and the faculty. 

Your support is encouraged in the 
new “Litterbug” campaign to keep 
Tompkins Hall clean and in good 
shape. Please do not throw waste 
paper and cigarette butts around on 
the floor. Containers are provided 
in the halls for trash. 



Claire Lee Chenault 
Homecoming Queen Candidate 
Engineers’ Council 



Engineers’ Kissometer 


Homecoming 

This year two of the School of Engi_ 
neering student groups are entering- 
candidates for Homecoming Queen 
The Engineers’ Council is pinning 
their hopes on Claire Lee Chenault 
Junior Engineering student. Theta 
lau is offering competition in the 
form of Angela Tehaan, Sophomore 
student in the Junior College. The 
first judging will take place in the 
Sigma Alpha Epsilon Fraternitv 
house on the afternoon of October 
31st. The judges will be Eddie Gal- 
lagher, local disc jockey, Phyllis Bell 
of Phyllis Bell’s Model Agency, and ■> 
third judge yet to be selected. The 
five finalists will be announced at the 
pep rally on the evening of Oct. 3l s t 
and will also be presented during th e 
half at the Homecoming Game at 
Griffith Stadium on Nov. 1. Th 
queen will be selected by vote of the 
student body on Nov. 1. a voting- 
booth will be set up in the lobby of 
the Student Union. It would be 
feather in the cap of the School of 
Engineering if they could help elect 
one of their candidates to the queen’s 
throne. Watch for the announcement 

of the finalists and let’s all get out 
and vote. The winner will be an 
nounced at the game and crowned at 
the Homecoming Ball in the Armorv 
on Nov. 2. Tables are reserved at the 
Ball in the name of Theta Tau for the 
use of any Engineering students. 
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AMERICAN SOCIETY OF CIVIL 
ENGINEERS 



The CASTELL habit 
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bright future 

« a* 

continued success will depend I° U gradua,e - But your 
'“Jem, close application ? y ° Ur Native 

smoother, stronger graphite sat y ° Ur s,udles and the 

Castell are an ,ead of import 

hah't t0 the hands of seisone^P nati0 s?’ Castel L 
, h n ab " squired in your foSCe v r ° S ‘ The c ^tell 
n good stead when you are nn^ Wl11 stand you 
graded for instant identifielf- ° s° ur own • Color- 
superior degrees, 8B to IOH '° n ° f most of the 20 

J he gun-riflej “cl’mct^ and * 90*30° ' ry L ° CKTITE with 
lead. Shop in your college store lmp0r<ed Castell 


A.W.FABER - CASTELL 



PENCIL CO., INC. NEWARK 3, N. J. 


The Student Chapter of A. S. C. E. 
is planning a full and varied pro- 
gram for the semester. The aim of 
the Society is to give the student 
engineer that which he cannot get 
in the classroom — an insight into var- 
ious applications of engineering prac- 
tice, as well as a broader look at his 
future in the engineering profession. 
The October meeting was an introduc- 
tion to the Society, and also included 
a movie. The Chapter is currently 
conducting a membership campaign 
aimed at both civil engineering stu- 
dents and BSE candidates. Also, 
chapter president Dick Haefs an- 
nounces the appointment of Dr. Rob- 
ert Hechtman as the new faculty 
advisor. 


A. S. M. E. 

The George Washington University 
Branch of the American Society of 
Mechanical Engineers plan to have 
an active program for the year. They 
will have speakers who will be able 
to enhance the students’ engineering 
education and development. 

All of the meetings will be held at 
8:00 p.m. on the first Wednesday of 
each month. The opening session was 
held on October 2, 1957, and the prin- 
cipal speaker was Mr. De Witt Fulton 
of the Westinghouse Electric Corpo- 
ration. 

The student branch will present 
outstanding speakers on engineering 
subjects covering research, develop- 
ment, design, and application ; it will 
also present student speakers who 
will compete for local and national 
prizes. The local student branch 
awards $60.00 in prizes for the best 
three papers presented by student 
ASME members. 


AIEE-IRE STUDENT BRANCH 

The Joint Student Branch of the 
AIEE-IRE began its 1957-58 season 
with a bang! Eighty-six new mem- 
bers joined the branch during regis- 
tration week, and twenty-eight joined 
as student members in the National 
organizations. 

At the first meeting, held on 
Wednesday, October 2, 1957, over 
fifty members turned out to give a 
well deserved “welcome home” to 
AIEE Faculty Advisor Professor 
Norman B. Ames. Professor Ames, 
who spent the past year as a Ful- 
bright lecturer in Ceylon, presented a 
fascinating and interesting talk on 
the country of Ceylon and its engi- 
neering problems. We’re all glad to 
have you back, Deacon, and hope that 
you’ll be around for a long time. 

The next meeting will be held on 
the first Wednesday of November at 
8:30 p.m., in Room 200, Tompkins 
Hall. The Potomac Electric Power 


Company of Washington has made 
arrangements for Mr. J. G. Yevick 
of Atomic Power Development Asso- 
ciates, Inc., to come from Detroit and 
present a talk on atomic power devel- 
opments. Mr. Yevick worked for 
four years as an engineer on the de- 
velopment of the nuclear reactor 
power plant for the submarine “SEA 
WOLF”, and is currently working on 
the development of the nuclear re- 
actor being built in Detroit by the 
Atomic Power Development Associa- 
tion for the generation of electric 
power. His lecture will be augmented 
with a plastic model of this reactor. 
The Joint Student Branch urges all 
members to make plans now to attend 
this November 6 meeting. It should 
be both interesting and informative, 
and a highlight of our 1957-58 season. 

THETA TAU 

The brothers of Theta Tau held 
regular meetings through the summer 
and thereby got a running start on 
the school year. A family picnic held 
during the first week of June at Fort 
Hunt enabled the graduating brothers 
to get together with the group for one 
last time before scattering to jobs in 
other parts of the country. The 
pledge picnic, held during the latter 
part of the summer at Fort Foote, was 
enjoyed by a good turnout of actives 
and prospective pledges. Chef Norm 
Street reigned over a regal repast of 


hamburgers, hot dogs, roast corn, wa- 
termelon, and ye olde wet, cold, and 
delicious. The picnickers almost suf- 
fered casualties when both Dick 
Pronck and pledge Vic Weiner skidded 
over the edge of the cliff-like river 
bank in pursuit of a wayward volley 
ball and tumbled seventy-five feet or 
so before being stopped by the under- 
brush. Putting in a call for a rescue 
squad complete with mountain climb- 
ing gear to bring out the bodies was 
considered but both men managed to 
scramble to the top unhurt except for 
a few scratches, bruises, and poison 
ivy rashes. 

A beer bust was held at “Deacon” 
Ames’ house on September 27 to wel- 
come in the new school year. The 
night turned out cold and clear but 
the brothers were kept warm inter- 
nally by delicious barbecue sandwiches 
prepared by Mrs. Ames and daughter, 
Phyllis, and externally by warming 
one side at a time at the fire or by 
engaging in a strenuous but inept 
game of volley ball. 

The Fall Initiation was held in Stu- 
dio A of Lisner Auditorium on the 
afternoon of October 12th during 
which the following pledges were ini- 
tiated: Jim Lear, Jack O’Neale, Jim 
Linn, Woody Everett, John Roberts, 
Frank Narr, and Vic Weiner. The 
Banquet and Ball, organized by Rex 
Boothe and his committee, was held 
the same evening in the Magnolia 
Room of Hunting Towers Apart- 
ments. 
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There’s an engineer’s 



• Yfestern Electric has major manufacturing plants located at Chicago and Decatur, III., Kearny, N. }., Baltimore, Md., Indianap 0 .. 
Ind., Allentown, Pa., Winston-Salem, N. C„ Buffalo, N. Y., North Andover, Mass. Distribution Centers in 30 cities. lnstal| av ' S 
headquarters in 16 cities. General headquarters: 195 Broadway. New York, N. Y. Also Teletype Corporation. Chicago 14, ll|| n ^ 
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/vorld at Western Electric 



As the world's largest manufacturer of com- 
-/Y munications equipment our continued 
progress depends greatly on our engineers. 
They have a key role in the production of some 
50,000 types of apparatus and component parts 
that Western Electric makes in a given year. 

• To our engineers falls the monumental task 
of developing manufacturing operations and of 
planning the installation of telephone central 
office equipment across the nation. They devise 
the new machines, tools and methods needed 
to do our job. They also shoulder the major 
responsibilities in carrying out the defense con- 
tracts the government has asked us to take over 
— major projects like the Nike guided missile 
system and SAGE, the continental defense 
system. 

• In the course of their technical work, engi- 
neers participate in such broad managerial 
functions as production, merchandising, instal- 
lation, and many others. What’s more, we have 
a record of promotions from within. It’s not 
surprising, therefore, that fifty-five percent of 
the college graduates in our upper levels of 
management have engineering degrees. 

• Naturally we do everything possible to en- 
courage and speed the professional develop- 
ment of our engineers. Just recently, for 
example, we inaugurated a full-time off-the-job 
Graduate Engineering Training Program at 
special training centers, a program with few 
parallels in American industry. 

• The new engineer moves into the first phase 
of this program, Introduction to Western Elec- 
tric Engineering, four to six months after he 
joins us and devotes nine weeks of study to 
such technical subjects as communications sys- 
tems, military electronic systems, product de- 
sign principles. He takes part in the second 
phase, General Development, after the first 
year on the job. In this phase he devotes nine 
weeks to courses in human relations, semantics, 
engineering statistics, electronics, measure- 
ments and instrumentation, systems circuit anal- 
ysis. The third phase. Advanced Development 
(4 weeks per year), is available to selected 
engineers and is geared to the individual to 
help develop his creative engineering abilities; 
goes deeply into such subjects as magnetics, 
computer applications, electronic switching, 
radar fundamentals, feedback control systems 
and technical paper writing. 


• Besides this company-wide program, a 
number of our divisions offer individual engi- 
neering courses in their own specialties. We 
also sponsor a Tuition Refund Plan for out-of- 
hours study at nearby colleges. Open to all 
employees, this plan helps our engineers study 
for advanced degrees at Company expense. 

• Truly there’s an engineer’s world here at 
Western Electric . . . one in which engineers in 
every field of specialization can expect to grow. 


OPPORTUNITIES FOR 
ENGINEERING GRADUATES 

( Supervisory and administrative 
opportunities exist in each field) 

Analysis for manufacturing operations: 

Machine and tool requirements— M.E., E.E.; 
Space requirements— M.E., I.E.; Test facility 
requirements— E.E.; Personnel requirements— 
I.E.; Electric power, light and heat require- 
ments— E.E.; Raw material requirements— 
Chem. E., Met. E., Phy. Sc.; Procedures and 
processes— M.E., I.E.; Time and Motion 

Studies— I. E.; Investigation of manufacturing 
difficulties— M.E.; Quality control— M.E., E.E. 

Planning telephone central offices: 

Equipment requirements — E.E.; Power and 
cable requirements— E.E. 

Development and design: 

New machines and tools— M.E., E.E.; Material 
handling methods-M.E., I.E.; New equip- 
ment and processes— M.E., E.E.; Repair shop 
methods-M.E.; Testing facilities— E.E. ; Test- 
ing methods— E.E. ; Job evaluation studies— 
I.E.; Wage incentive studies— I.E.; Production 
control studies— I. E.; Improved chemical proc- 
esses-Chem. E., Met. E., Phy. Sc.; New appli- 
cation for metals and alloys— Chem. E., Met. E., 
Phy. Sc.; Raw material test procedures— Chem. 
E., Met. E., Phy. Sc.; Service to military on 
electronic devices— E.E. 


For further information write: Engineering 
Personnel, Room 1030, 195 Broadway, 
New York 7, N. Y. 


Western Electric. 


MANUFACTURING AND SUPPLY UNIT OF THE BELL SYSTEM 
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NEWS IN INDUSTRY 


Electricity From Gases 

It is now possible to directly convert the chemi- 
cal energy of gases into electricity. A develop- 
ment of National Carbon Company, the new fuel 
cell economically produces thousands of watts. 
The drawing illustrates the basic operation of 
the cell. Hydrogen and oxygen gases enter the 
cell through specially-treated, hollow porous car- 
bon electrodes. The gases diffuse to the surface 
where they come in contact with the electrolyte, 
a solution of potassium hydroxide. At the hydro- 
gen electrode, the electrochemical reaction re- 
leases an electron, which flows through the exter- 
nal circuit and is accepted at the oxygen elec- 
trode. This flow of electrons is the current that 
powers electrical equipment. Ionic conductivity 
through the electrolyte completes the circuit, 
and the water formed in the reaction passes 
from the cell in the hydrogen stream. Water is 
the only by-product and is disposed of by evapo- 
ration. The life of the fuel cell is theoretically 
unlimited. 

tI 




Movie Mirrors Duplicate Sun’s Heat 

Using two elliptical mirrors of the standard 
type found in motion picture projectors, the Na- 
tional Carbon Company has produced tempera- 
tures of 7,000 degrees F. The carbon arc which 
is used as a heat source draws 200 amps at 80 
volts. Work has begun to produce arc image 
furnaces of still higher power. A shutter can 
be used to control the energy without disturbing 
the arc. A tilted mirror can be used to tilt the 
beam to any desired angle. The beam can be 
projected into a closed vessel through a trans- 
parent window if atmospheric control is nec- 
essary. 

The picture shows a small crucible made of an 
experimental high-temperature material posi- 
tioned at the short focal point of a highly pol- 
ished mirror where it will be heated to incan- 
descence by the energy beam from a carbon arc 
lamp. The lamp can be seen reflected in the 
mirror, immediately behind the technician’s hand, 
and is lined up on the axis of the mirror. 

Seconds after being exposed to the high-energv 
beam of the arc image furnace, a piece of high- 
temperature fire brick begins to melt and the 
molten material literally flows from the crater. 
Only materials that are capable of absorbing the 
radiant energy of the beam can be heated. A 
shiny object with good reflectance would remain 
relatively cool, while a black body would become 
extremely hot. 
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Tear out this page for YOUR BEARING NOTEBOOK . . . 



How to lick 
a mixing 
problem 

I N designing the bearing 
mounting for the drum axle 
of this heavy-duty mixer, the 
engineers had to consider the 
punishing radial and thrust 
loads as the drum rotates at an 
angle. And heavy shock loads 
from the impact of driving on 
rough roads had to be con- 
sidered, too. To handle these 
loads simultaneously, keep 
the drum shaft aligned, the 
engineers specified Timken® 
tapered roller bearings. Result 
—free rolling, longer life, less 
maintenance. 




Tapered design lets Timken® bearings take both radial 
and thrust loads 

The taper enables Timken bearings to take radial and thrust 
loads in any combination. And full line contact between 
their rollers and races gives Timken bearings extra capacity 
for the toughest loads. 


Want to learn more about bearings 
or job opportunities? 

kj H You’ll probably face some bearing prob- 

lems after graduation. Why not learn 
about them now with our free 270-page 


General Information Manual on Timken 
bearings? And for job information write 
for "Career Opportunities at the Timken 
Company”. The Timken Roller Bear- 
ing Company, Canton 6, Ohio. 
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TAPERED 
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SHIP RESEARCH 

(Continued from page 15.) 

specification-writing group but one engaged solely 
in research and the dissemination of research 
results. 

Based on the groundwork laid by the Board, 
the Committee was able to arrange a program 
comprised of design, materials and fabrication. 
In order to have available the advice of men 
from as broad a field of pertinent technical 
knowledge as possible, the Ship Structure Com- 
mittee sought the assistance of the National 
Academy of Sciences-National Research Council 
for guidance of the design and materials portions 
of the overall program. On this basis, the 
Academy-Research Council created two commit- 
tees: the Committee on Ship Steel and the Com- 
mittee on Ship Structural Design. Through these 
committees some fifty of our nation’s leading 
scientists and engineers, outstanding in fields re- 
lated to structures and metallurgy, contribute 
freely of their technical knowledge. 

Although the fundamental design of a ship is 
of the utmost importance, the Ship Structure 
Committee has also been faced with the problem 
of making it easier for the ship operators to 
prevent ship crews and ship repair yards from 
making dangerous minor alterations to the hull 
portion. These people cannot treat their ship 
in the same fashion that a homeowner treats his 
home, such as putting a bracket here or making 
a new door there. A striking example is a T-2 
tanker, the PONAGANSETT, that snapped in 
two in 1947. Fig. 4 pictures the culprit — a small 
angle welded to the deck after construction. The 
break was said to be “instantaneous’ , and prob- 
ably travelled all the way around the vessel in 
less than one second, as has since been deter- 
mined in the laboratory. 
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This type of fracture is not unique to ships. 
Similar failures have occurred in other steel 
structures, such as pipelines, bridges, penstocks, 
and water towers. Fractures that have been 
caused by low temperatures, irregularities and 
low applied stresses have been termed brittle 
fractures. Such fractures can also be demon- 
strated through use of liquid oxygen, which exists 
at atmospheric pressure at a very low tempera- 
ture. (The forming of a hammer from liquid 
mercury and actual driving of a nail with the 
frozen mercury can demonstrate this low-tem- 
perature property of liquid oxygen.) Brittle 
fracture at low temperature can be observed 
through the pouring of liquid oxygen over soft 
pliable rubber and the sudden shattering of the 
frozen rubber when dropped. 

Thus, the problem for the Ship Structure Com- 
mittee has been determined. The answers are 
now being sought. The design portion of this 
program has for several years carried out wor±c 
in brittle fracture mechanics to determine vari- 
ous aspects of crack initiation and crack propa- 
gation. A long-term fundamental study of the 
structural design of ships has recently been 
initiated. 

The three current regions of study within the 
materials research field concern (1) the quality 
of ship-plate steels now being produced, (2) th e 
future improvement of commercially produced 
steels, and (3) the metallurgical fundamentals of 
brittle fracture. 

The development and introduction into ship 
construction of designs and techniques that can 
reduce the incidence of structural failure to- 
gether with the detection and evaluation of flaw s 
have received considerable attention in the fabril 
cation portion of the Ship Structure Committee 
research program. 

To assure our nation of a safe, economical and 
dependable merchant marine not only in war hot 
for such crises as the tanker shortage during 
the recent closing of the Suez Canal, it is im 
perative that research in ship structures continue 


ALLEN, MITCHELL & CO. 

MACHINISTS — ENGINEERS 
1053 Thirty-First Street, Northwest 
FEderol 3-1818 


COOPER -TRENT 

Engineering & Drafting Supplies 
Blueprints & Reproduction Services 
ARLINGTON - WASHINGTON - BETHESDA 
JA. 5-1900 ST. 3-3800 OL. 6-8800 


THE MECHELEClv 



ALLIS-CHALMERS 


. . . where you can design / build, 
research or sell products like these 

• ••and grow with 3 growth industries 





Road Building Equipment 


MANUFACTURING 


Motors 


Pumps, Blowers 


Control 


Cement-Making Equipment 


V-Belt Drives 


j 

Opportunities 
in these fields 

Thermodynamics 
Acoustics 
System Analysis 

(Electrical and 
Mechanical) 

Stress Analysis 
Hydraulics 
Electronics 
Process Engineering 
Mechanical Design 
Structural Design 
Metallurgy 
Nucleonics 

High Voltage Phenomenon 
Analog and Digital Computers I 
Fluid Dynamics 
Basic Research 

J 


You can grow faster in a company that supplies the 
basic needs of growth! Power, construction and 
manufacturing must grow to supply the needs of our 
population which is increasing at the rate of 50,000 
per week. Allis-Chalmers is a major supplier of 
equipment in these basic industries. 

But there’s another factor of equal importance: 
Allis-Chalmers Graduate Training Course offers un- 
usual opportunities for the young engineer to: 

• Find the type of work he likes best 

• Develop engineering skill 

• Choose from a wide range of career possibilities 

Allis-Chalmers graduate training course has been 
a model for industry since 1904. You have access 


to many fields of engineering: electric power, hy- 
draulics, atomic energy, ore processing. 

There are many kinds of work to try: design 
engineering, application, research, manufacturing, 
sales. Over 90 training stations are available, with 
expert guidance when you want it. Your future is 
as big as your ability can make it. 

Or, if you have decided your field of interest and 
are well qualified, opportunities exist for direct as- 
signments on our engineering staff. 

In any case— learn more about Allis-Chalmers. 
Ask the A-C manager in your territory, or write 
Allis-Chalmers, Graduate Training Section, Mil- 
waukee 1, Wisconsin. 


ALLIS-CHALMERS <^. 
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(Continued from page 13.) 
tion can be obtained by making an intelligent 
estimate of the number of air changes per hour. 
Then: 

H e = N c V (.37) 

where 

N c =Air changes per hour. 

V= Volume of building in cubic feet. 

(.37) = Heat loss in watts per cubic foot of air 
per hour. 

In residential applications an assumption of one 
air change per hour is generally considered ade- 
quate, provided the house has storm protection 
on all windows and doors and is well insulated. 
In commercial applications each building and its 
intended use must be considered separately. For 
example, in most communities the minimum 
amount of fresh air that is introduced into a 
restaurant is fixed by law. 

Calculation of the heat gain of a building pre- 
sents more of a problem. The effects of solar 
radiation and the latent and sensible loads must 
be considered. The ASHAE Guide gives a very 
complete and detailed method of calculating cool- 
ing loads, and, in addition, many manufacturers 
have prepared simplified methods that give very 
excellent approximations. Some of these meth- 
ods use a type of slide rule, while others use 
prepared charts. Whatever method is used, the 
most important factor is that the cooling system 
be correctly sized according to the cooling load. 
Proper air conditioning requires not only the 
lowering of the inside temperature, but also the 
lowering of the relative humidity. Electric In- 
stitute of Washington Standards require a tem- 
perture of 76° -80° F. with 50% relative humidity 
when the outside temperature is 95° F. dry bulb. 
In order for an air conditioning unit to lower 
the humidity it must move the air inside a build- 



Two-ton heat pump installed at ceiling height in row house. 

Photo courtesy PEPCO 


ing over the condenser coils so that some of the 
moisture in the air is condensed. In other words, 
the unit must run. If the unit is over-size, the 
temperature of the delivered air will be so low 
that the inside temperature will be lowered very 
rapidly and the thermostat will shut the unit 
off before a sufficient amount of air is passed 
over the condenser coils to appreciably lower the 
humidity. This accounts for the cold, clammy, 
uncomfortable feeling that is sometimes encoun- 
tered. 

All air-to-air heat pump installations have what 
is known as a balance point. That is the out- 
side temperature below which the heat pump is 
not able to furnish the amount of heat required 
for a building, and therefore, some auxiliary type 
of heat (usually electric resistance strip heaters) 
must be used to make up the deficiency. Nor- 
mally, very little, if any, supplemental heat is 
necessary in most commercial buildings because 
of the internal heat gains from lighting, other 
equipment, and people (one person, sitting, gives 
off about 400 Btu/hr). However, in residences 
the balance point, and hence the amount of sup- 
plemental heat required, is very important and 
has a direct bearing on the operating costs. 
“Standards for Heat Pump Installations in Resi- 
dential Occupancies” published by the Electric 
Institute of Washington, states the following: 

“ Design temperatures — Winter: Outside tem- 
perature 0°; Inside temperature 75°. Summer • 
Outside temperature 95° dry bulb, 78° wet bulb ; 
Inside temperature 75°. 

“Capacity of heat pump equipment should be 
based on a balance point of 25°. 

“ Insulation — Regardless of the type of fuel, in- 
sulation is extremely important in reducing oper- 
ating costs for any heating or cooling operation 
as well as in providing increased comfort both 
in winter and in summer. For heat pump in- 
stallations, the following recommended minimum 
insulation shall be provided: 

“Ceiling 4”*; Exposed walls 2"*. 

“Floors — over unheated crawl space, 2"*. 

— slab floors — perimeter insulation 2"*. 

“Insulation shall be so installed as to place 
vapor barrier toward heated area. 

“ Doors and windows weather stripped Storm 

sash or double pane glass can reduce heating 
cost by as much as 15% and is strongly recom- 
mended, especially on large glass areas.” 

[♦Glass, wool or equivalent — with vapor bar- 
rier.] 

Provided a building is properly insulated and 
the heat pump is properly sized so that its bal- 
ance point is 25° F. or lower, it should give satis- 
factory and efficient service. A five-year aver- 
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age, from March 1950 through February 1955, 
of Weather Bureau data reveals that in the 
Washington, D. C., area there were only 163 
hours during the heating season when the tem- 
perature fell below 25°, and only 59 hours when 
the temperature was below 20°. Thus, if a heat 
pump installation has a balance point between 
20° and 25°, except for the defrost requirements, 
the supplementary heaters would be seldom, if 
ever, used because most of the hours below 25° F. 
occur during the night. 

CONCLUSION 

Almost every leading manufacturer of air con- 
ditioning equipment has a heat pump on the 
market, and the fact that this is a practical piece 
of equipment is evidenced by its popular accept- 
ance. At the present time in the D. C. area 
there are about 73 package-type air-to-air heat 
pumps, both commercial and residential, installed. 
An additional 56 have been sold and will be in 
operation very shortly. 

In considering the different types of heat pumps 
on the market and those that have been in opera- 
tion in this area, there seems to be no doubt that 
the air-to-air type heat pump is indeed a prac- 
tical unit, available to the home owner or com- 
mercial builder today. Provided each installation 
is engineered properly, and complies with stand- 
ards such as those established by the Electric 
Institute of Washington, there is no reason why 
it should not give satisfactory and economical 
service. In most cases, its initial cost and cost 
of operation will be comparable to or less than 
those of a conventional heating and cooling 
system. 

Every heat pump installation must be indi- 
vidually engineered. Many public utility com- 
panies, including the Potomac Electric Power 
Company, provide the services of competent and 
experienced heating and air conditioning engi- 
neers as well as endorse certain minimum stand- 
ards to assist the prospective purchaser. 

Has the heat pump arrived? Very definitely. 
Yes! It has been proven that the heat pump 
can compete economically with other types of 
automatic heating and cooling systems. In addi- 
tion, the heat pump has many advantages over 
conventional systems. Since it burns no fuel, 
there is no soot; hence; it is much safer and 
cleaner than fuel-fired equipment. The comfort 
and convenience of a heat pilmp cannot be 
equaled. A thermostat, set at any desired tem- 
perture range, will activate the controls which 
take over and maintain that pre-selected tem- 
perature winter and summer. The heat pump 
has not only arrived, it is here to stay. 
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Eagle Turquoise 
sharp drawings 



This Electron Microscope takes per- 
fect pictures 7,500 times actual size 
—lets you see the startling difference 
between Eagle's "Electronic" Tur- 
quoise Lead and the lead in the 
usual quality drafting pencil. 


Photogrophs courtesy ol 
Lodd Research Industries, Inc. 



...AND MARKS LIKE THIS 


Relatively large, irregular particles 
of graphite make a rough-edged 
line. Drawings will be inferior. 



Tiny, more uniform particles deposit as 
a clean-edged, solid line. Drawings 
will be perfectly sharp, clearly defined. 


WRITE FOR FREE SAMPLE DEMONSTRATION KIT 

(including Turquoise wood pencil. Turquoise lead, and 
Turquoise 'skeleton ' leadl naming this magazine. Eagle 
Pencil Company, 703 East 13th Street, New York, N Y. 
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COUNCIL 

(Continued from page 10.) 

The two member fraternities of the Council 
provide further service and social events for 
those students qualified. Theta Tau has 24 active 
chapters in the country and is the largest pro- 
fessional engineering fraternity in the world. 
Those students who have a QPI high enough by 
the time they reach their Junior year may be 
invited to become members of Sigma Tau, the 
National Honorary Engineering Fraternity on 
campus. Membership in these fraternities is by 
invitation. 

The Council is also responsible for two publi- 
cations: Mecheleciv which is your student-oper- 
ated engineering magazine; and the Engineers’ 
Guide designed to acquaint the students with 
organizations, regulations, and history of the 
School of Engineering. 

For those people interested in any of the many 
phases of publishing a magazine, we have 
Mecheleciv which has a wide variety of staff 
positions available. There is always a need for 
new staff members. Being on the staff affords 
excellent opportunities for students to keep up- 
to-date in campus matters. The experience 
gained in the many departments (editorial, ad- 
vertising, circulation, and business) of the maga- 
zine is another of the many ways possible to gain 
the qualities so important in becoming a good 
engineer. 

Further information as to history, functions, 
and qualifications for joining the engineering 
organizations and societies may be found in the 
Engineers’ Guide. 

In your last two semesters one of your prime 
objectives will be to find employment. This is 
easily accomplished because of the demand for 
engineers. About all that is necessary for you 
to do is sign your name on one or more of the 
interview sheets provided by the Student Place- 
ment Office. These sheets list the interviewing 
company, the date, and time of interview. They 
will be found on the large bulletin board in the 
Davis-Hodgkins House. There will be several 
company representatives at the University from 
the beginning of the fall semester well into the 
spring semester. Watch the bulletin board and 
the Hatchet for the time and place for an inter- 
view with the company of your choice. 

Some engineering graduates have started at 
higher salaries than others because they had a 
record of active participation in student body 
groups. Remember, your education is not com- 
plete with an engineering degree alone. There- 
fore, help yourself and your school by taking an 
active part in as many activities and organiza- 
tions as possible. 


MATHEMATICS 

( Continued from page 9.) 

overcrowded curriculum, there is no way to add 
courses without deleting others. It is simple 
arithmetic. You can t add 3 to 140 and get 140. 
You must add 3, subtract 3 and then you might 
get 140 again. The big problem is the 3 you 
must subtract. Physics, humanities, engineering 
science, and enginering major all have important 
places in the curricula along with mathematics. 
Representatives of each of these areas will argue 
that in any given engineering curriculum, there 
is not enough of their particular field. 

There is an argument that much mathematics 
is taught in conjunction with regular engineer- 
ing courses. This is certainly true and this extra 
mathematics is indispensible but still leaves some 
severe gaps in the overall mathematical knowl- 
edge required of the modern engineer. There is 
an argument that not everyone has the interest 
to take more mathematics, and there is much to 
be said for this. On the other hand there are 
some who feel that they need more mathematics 
than normally given in the standard engineering 
curriculum. Of course a student who really wants 
to get a great deal of mathematics may transfer 
or take the BSE with option in mathematics 
This leaves the BCE, BEE, and BME student 
who feels that he would like to take a bit more 
mathematics. He cannot take mathematics as an 
elective since the electives are to be non-techni- 
cal. To take extra mathematics courses to get 
those topics in which he is interested probably 
means four extra courses for which he has neither 
time nor money. It would be obvious that a man 
does not have to take six hours of the theory of 
functions of a complex variable to learn about 
conformal mapping and transform calculus 
Likewise there should be no need to take a three- 
hour course in analysis or advanced differential 
equations to learn something about Bessel and 
Hankel Functions. The same thing could be said 
of about a dozen or more unrelated mathematics 
topics. 

Recognizing the need among some students 
for additional mathematics work, Mr. Neely F 
(Sy) Matthews, Instructor in Electrical Engil 
nering, and myself have discussed the problem 
and have brought forth a proposal. The proposal 
is that there be set up within the unofficial strue 
ture of the School of Engineering, a club devoted 
to the discussion and study of advanced applied 
mathematics. We invite the opportunity to dis 
cuss your ideas and ours. Please watch the bulle' 
tin board outside of Room 314, Tompkins Hall' 
for further announcements. We sincerely hope 
that many of you will want to participate. 
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Howard Hughes 
fellowships 



Ten awards arc open to candidates inter- 
ested in studies leading to a Doctor of 
Philosophy or Doctor of Engineering 
degree or in conducting post-doctoral 
research. 

Each Fellowship provides a cash award 
of not less than $2000 ... a minimum 
salary of $2500 for summer or part-time 

work up to Si 500 for tuition, books, 

and research expenses . . . and moving 
and transportation costs. Eligibility is 
based on the completion of one year of 
graduate work in physics or engineering, 
and qualification for graduate standing at 
California Institute of Technology, Uni- 
versity of California (Berkeley), or Stan- 
ford University. Application closing date: 
January 15, 1958. 

master of science 
fellowships 

One hundred awards are open to partici- 
pants who will complete courses leading 
to the Master of Science degree within 2 
academic years. Tuition, admission fee, 
and books will be provided. During the 
summer they will have the opportunity 
to work with experienced Hughes scien- 
tists and engineers, while receiving salaries 
based upon their ability and technical 
experience. 

Applicant must receive his B.S. degree 
during the coming year in Aeronautical 
Engineering, Electrical Engineering, Me- 
chanical Engineering, or Physics. Partici- 
pant may request his graduate school 
from the following six institutions: Uni- 
versity of Southern California, UCLA, 
Stanford University, University of Ari- 
zona, Purdue University, or West Vir- 
ginia University. 


Write, specifying appropriate fellowship, to: 
Office of Advanced Studies 


HUGHES 


RESEARCH AND DEVELOPMENT 
LABORATORIES 

Hughes Aircraft Co., Culver City, Calif 







Doors to Opportunity 


UNLIMITED 

at FT L 

"Small -company" project system 
plus expanding facilities and 
assignments speed recognition 
for ambitious young engineers 
at Federal Telecommunication 
Laboratories 

FTL offers unlimited, interesting, 
challenging assignments with oppor- 
tunities for real achievement in pro- 
fessional recognition. 

U nlimited opportunities to ad vance 
in a growing research and develop- 
ment laboratory . . . new buildings . . . 
more and better facilities. . . a dynam- 
ic expanding staff. Unlimited cultural 
and educational opportunities. 

FTL, a congenial and inspiring 
place to work and grow, is “in the 
country” — yet only minutes away 
from New York City’s unique ad- 
vantages. 

East Coast Assignments Include: 

Radio Communication Systems 
Traveling Wave Tubes 
Electronic Countermeasures 
Air Navigation Systems 
Antennas * Missile Guidance 
Transistors and other Semiconductor Oevtces 
Computers • Telephone and 
Wire Transmission Systems 

Opportunities for relaxed living and career- 
building also at FTL's West Coast Labora- 
tories: San Fernando, Cat, 15151 Bledsoe 
St. — openings in Digital Computers, Inertial 
Navigation Systems and Infra Red Systems. 
Polo Alio, Cal., 937 Commercial St.— open- 
ings in Carrier Systems. 



Laboratories 


A Division of International Telephone 
and Telegraph Corporation 
500 Washington Ave., Nutlev. N. J. 1 



East Coast Laboratory and Microwave Tower 


SUPSTICK 

SLAPSTICK 


A man never knows if he likes bath- 
ing beauties until he’s bathed one. 


Sign in machine shop: “Girls, if 
your sweater is too large for you, 
look out for the machines; if you are 
too large for the sweater, look out 
for the machinists.” 


“You missed class yesterday, didn’t 
you? ” 

“No sir, not a bit.” 


First Little Boy: “I don’t like that 
new girl in the block. Her neck’s 
dirty.” 

Second Little Boy: “Her does?” 


Dear Pop: 

Everything fine at school. I’m get- 
ting lots of sleep and am studying 
hard. Incidentally, I’m enclosing my 
fraternity bill. 

Your son, 

Pudge 

Dear Pudge: 

Don’t buy any more fraternities. 

Your Pop 


Pilot to Navigator: “Where are 
we?” 

Navigator to Pilot: “By using my 
extensive knowledge of calculus and 
trigonometry, I have calculated our 
position to be three miles from in- 
finity.” 


“What steps would you take in de- 
termining the height of a building 
using an aneroid barometer?” read a 
question in a C.E. exam. 

One student short on knowledge 
but long on ingenuity replied: “I 
would lower the barometer on a string 
from the roof and then measure the 
string.” 


At a sales meeting the district sales 
manager said he wished to present 
nylons to each man to give to his wife. 
The men were asked to give their 
wive’s sizes. After they had given 
their sizes, a change in the plan was 
announced. Instead of giving them 
directly to the men, the Sales Man- 
ager decided to deliver them to the 
wives. Four of the men stepped up 
and each said, “Change my wife’s size 
from 8 to 10.” 


Soph.: “I failed my Physics exam » 
Jr.: "But I thought you had the. 
answers written on your cuff ” 

Soph.: “Yeah, but by mistake T 
put on my Calculus shirt.” 


An engineer caught his girl i n a 
fraternity brother’s arms. To thei 
startled expression he calmly replied 
“I don’t mind if you neck with m ' 
girl, but there is going to be on! 
peach of a fight if you don’t take Vou ! 
hand off my fraternity pin.” 


M. E.: “Whisper those three little 
words that will make me walk on air ^ 
Coed: “Go hang yourself.” 


“Let’s organize a fraternity ” 
“Why?” 

“I’ve discovered a new grip.” 


Sign on the bank of a Texas farm 
er’s fish pond: “No Fishing Allowed' 
Survivors Will Be Prosecuted.” u ' 


A Russian widower, after spendin 
a number of years in France, re e 
turned to Russia. A cautious man, h ' 
left behind his son and five-year-old 

daughter Ann, promising to advis^ 
them later whether to follow him 6 
Soon after, the son received this lotto ' 
from his father: r 

“It is wonderful to be back i 
Russia. I am enjoying life Ve *^ 
much. Come over as soon as you can 
—but not until after Ann’s wedding •> 


A preacher recently announced that 
there are 735 sins. He is being be 
sieged with requests for the H st ~ 
mostly from college students wh ’ 
think they’re missing something. ° 


“Daddy, if you give me a nickel I’li 
tell you what the iceman said t 1 
Mama.” 

“All right, here’s your nickel.” 

"He said, ‘Any ice today?’ ” 


“How do you manage to keep drink 
ing that Union coffee?” 

“I take a spoonful of Drano evero- 
week.” y 
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PHOTOGRAPHY AT WORK— No. 29 in a Kodak Series 


Sturdy 


sea legs 


Radar eyes 


One of America’s offshore radar warning towers — Texas Tower III — built 
by Walsh Holyoke Division, Continental Copper and Steel Industries, Inc. 


— with every seam proved sound on X-ray film 



CAREERS WITH KODAK 

With photography and photographic 
processes becoming increasingly impor- 
tant in the business and industny of 
tomorrow, there are new and challeng- 
ing opportunities at Kodak in research, 
engineering, electronics, design and pro- 
duction. If you are looking for such an 
interesting opportunity, write for infor- 
mation about careers with Kodak. Ad- 
dress: Business and lechnical Personnel 
Department, Kastman Kodak Company, 
Rochester 4, N. Y. 


In record time, Continental Copper 
and Steel Industries, Inc. built and launched 
“Texas Tower III” and every 
weld was checked by radiography. 


Here is a steel island 110 miles 
at sea— 2700 tons of 2-deck plat- 
form setting on staunch and stal- 
wart caisson legs 272 feet long. It 
is destined to stand against the 
hammering of giant seas and howl- 
ing hurricane gales. 

No place here for the tiniest 
flaw in a single weld ! So the magic 
of radiography w r as called on to 
make sure. Two and a half miles 
of x-ray film hold positive proof 
that every seam has showed itself 
flaw-free and secure. 


Everyday radiography is work- 
ing like this for welders, large 
and small — for foundries inter- 
ested in making sound castings 
—for any manufacturer who must 
know internal conditions of a 
product without destroying it. It 
is one example of the many ways 
photographic processes work 
for business and industry — 
how it helps make better 
products and improve 
manufacturing 
procedures. 
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Interview with General Electric’s 
Frank T. Lewis 

Mgr., Manufacturing Personnel Development 

The Next Four Years: 
Your Most Important 


The United States is now doubling its use 
of electrical energy every eight years. 
In order to maintain its position as the 
leading manufacturer in this fast-growing 
electrical industry, General Electric is 
vitally interested in the development of 
young engineers. Here, Mr. Lewis answers 
some questions concerning your personal 
development. 

Q. Mr. Lewis, do you think, on entering 
industry, it's best to specialize immedi- 
ately, or get broad experience first? 

A. Let me give you somewhat of a 
double-barreled answer. We at Gen- 
eral Electric think it’s best to get 
broad experience in a specialized 
field. By that, I mean our training 
programs allow you to select the 
special kind of work which meets 
your interests — manufacturing, en- 
gineering, or technical marketing — 
and then rotate assignments to give 
you broad experience within that 
area. 

Q. Are training assignments of a pre- 
determined length and type or does the 
individual have some influence in deter- 
mining them? 

A. Training programs, by virtue of 
being programs, have outlined as- 
signments but still provide real op- 
portunities for self-development. We 
try our best to tailor assignments to 
the individual’s desires and demon- 
strated abilities. 

Q. Do you mean, then, that I could just 
stay on a job if I like it? 

A. That’s right. Our programs are 
both to train you and help you find 
your place. If you find it somewhere 
along the way, to your satisfaction 
and ours, fine. 


Q. What types of study courses are in- 
cluded in the training programs and 
when are the courses taken? 

A. Each of our programs has 
graduate-level courses conducted by 
experienced G-E engineers. These 
courses supplement your college 
training and tie it in with required 
industrial techniques. Some are 
taken on Company time, some on 
your own. 

Q. What kind of help do you offer em- 
ployees in getting graduate schooling? 

A. G.E.’s two principal programs 
of graduate study aid are the Honors 
Program and the Tuition Refund 
Program. If accepted on the Honors 
Program you can obtain a mas- 
ter’s degree, tuition free, in 1 8 months 
while earning up to 75% of full-time 
salary. The Tuition Refund Program 
offers you up to 100% refund of 
tuition and related fees when you 
complete graduate courses approved 
by your department manager. These 
courses are taken outside normal 
working hours and must be related 
to your field of work. 

Q. What are the benefits of joining a 
company first, then going into military 
service if necessary. 

A. We work it this way. If you are 
hired and are only with the Company 
a week before reporting to military 
service, you are considered to be 
performing continuous service while 
you are away and you will have your 
job when you return. In determining 
your starting salary again, due con- 
sideration is given experience you’ve 


gained and changes in salary struct- 
ure made in your absence. In addi- 
tion, you accrue pension and paid- 
vacation rights. 

Q. Do you advise getting a professional 
engineer’s license?What's it worth tome? 

A. There are only a few cases where 
a license is required at G.E., but 
we certainly encourage all engineers 
to strive for one. At present, nearly 
a quarter of our engineers are li- 
censed and the percentage is con- 
stantly increasing. What’s it worth? 
A license gives you professional 
status and the recognition and pres- 
tige that go with it. You may find, 
in years to come, that a license will 
be required in more and more in- 
stances. Now, while your studies are 
fresh in your mind, is the best time 
to undertake the requirements. 

Your next four years are most impor- 
tant. During that period you’ll undoubt- 
edly make your important career de- 
cisions, select and complete training 
programs to supplement your academic 
training, and pursue graduate schooling, 
if you choose. These are the years for 
personal development — for shaping 
yourself to the needs of the future. If 
you have questions still unanswered 
write to me at Section 959-6, General 
Electric Co., Schenectady 5, N. Y. 


LOOK FOR other interviews dis- 
cussing: • Salary • Advancement 
in Large Companies e Qualities We 
Look for in Young Engineers. 
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